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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that сап be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


АП of the soils of Howard County are shown 
on the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the 
Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units" can be used to 
find information. This guide lists all the soils 
of the county in alphabetic order by map 
symbol and gives the capability classification of 
each. It also shows the page where each soil is 
described and shows the capability unit and 
tree and shrub group in which the soil has 
been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by us- 
ing the soil map and information in the text. 


Translucent material can be used as an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation for 
a given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
н with a severe limitation can be colored 
red. 

Farmers and. those who work with farmers 
ean learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability groupings, and the 
woodland management and productivity. 

Foresters and others can refer to the section 
“Woodland Management and Productivity," 
where management concerns and potential 
productivity are given for soils of the county. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Use of Soils for Wildlife Habitat." 

Engineers and. builders can find, under “Еп- 
gineering Uses of the Soils," tables that contain 
estimates of soil properties, and information 
about soil features that affect engineering prac- 
tices. 

Scientists and others ean read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the 
Soils." 

Newcomers in Howard County may be es- 
pecially interested in the section "General Soil 
Map," where broad patterns of soils are de- 
scribed. They may also be interested in the 
information about the county given in the sec- 
tion “Environmental Factors Affecting Soil 
Use.” 
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HOWARD COUNTY is in the central part of Mis- 
souri. (See facing page.) The Missouri River 
marks the southern boundary of the county and a major 
part of the western boundary line. It is bordered by 
Chariton County on the northwest and Randolph 
County on the north. Boone County is on the east side, 
and Cooper and Saline Counties occupy the opposite 
banks of the Missouri River to the south and southwest. 
The total area of the county is about 469 square miles, 
or 300,160 acres. Fayette, the largest city and county 
seat, is in the central part of the county. In the 1970 
United States Census of Population, Howard County 
reported 10,561 persons. The total urban population 
was 3,520. 

Farming is the primary enterprise in the county. 
Most businesses and services pertain to the harvest, 
storage, and shipping of local farm products. The 
main types of farming are cash-grain and livestock, 
mostly beef cattle and hogs. About 92 percent of the 
county is in farms (1969 United States Census of 
Agriculture). The major crops are corn, soybeans, 
wheat, and hay. Some locally important tobacco and 
tree fruit crops are grown for export. Much of the 
steep sloping uplands is covered with second growth 
timber. Some lumbering is done, and most of the 
lumber is used locally. The gently sloping to moder- 
ately sloping prairie areas, the cleared timber areas, 
and the bottom lands are used extensively for crops 
and pasture. 

The need for erosion control on sloping cropland is 
the greatest concern in farming upland soils in How- 
ard County. Wetness and the hazard of flooding are 
the main concerns on bottom land. Soils of the 
Grundy, Sharpsburg, Greenton, and Marshall series 
are examples of prairie soils that are susceptible to 
damage by sheet erosion. Menfro, Winfield, and Knox 
soils are deep loess soils that are highly subject to 
severe damage by gullying and sheet erosion. In some 
areas these soils have been damaged almost beyond 
reclamation. Examples of upland soils that have vary- 
ing degrees of wetness problems are those of the 
Marion, Chariton, and Edina series. The wet soils on 
bottom land are in the Bremer, Carlow, and Leta 
series. 

In most areas of bottom land and some areas of up- 


land, the soils have a good potential for increased pro- 
duction of crops under supplemental irrigation. Many 
narrow areas of bottom land along the small streams 
have a good potential for walnut or other valuable 
trees. Some areas that have good air drainage have 
potential for orchards and vineyards. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Howard County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of 
slopes; the size and nature of streams; the kinds of 
native plants or crops; the kinds of rock; and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface 
down into the parent material that has not been 
changed much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more 
distant. They classified and named the soils according 
to nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographie feature near the place 
where a soil of that series was first observed and 
mapped. Grundy and Knox, for examples, are the 
names of two soil series. All the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behavior 
in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other character- 
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istic that affects use of the soils by man. On the basis 
of such differences, a soil series is divided into phases. 
The name of a soil phase indicates a feature that af- 
fects management. For .example, Menfro silt loam, 5 
to 9 percent slopes, is one of several phases within the 
Menfro series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw- 
ing boundaries accurately. The soil map at the back of 
this publication was prepared from aerial photo- 
graphs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some kind that have been seen within an area that is 
dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two 
such kinds of mapping units are shown on the soil map 
of Howard County: soil complexes and undifferenti- 
ated groups. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they can- 
not be shown separately on the soil map. Each area of 
a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Norris-Rock land 
complex is an example. 

An undifferentiated group is made up of two or 
more soils that can be delineated individually but are 
shown as one unit because, for the purpose of the soil 
survey, there is little value in separating them. The 
pattern and proportion of soils are not uniform. An 
area shown on the map may be made up of only one of 
the dominant soils, or of two or more. If there are two 
or more dominant series represented in the group, the 
name of the group ordinarily consists of the names of 
the dominant soils, joined by “and.” Gara and Arm- 
strong loams is an undifferentiated group in Howard 
County. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely 
eroded, or so variable that it has not been classified by 
soil series. These places are shown on the soil map and 
are described in the survey, but they are called mis- 
cellaneous areas and are given descriptive names. 
Riverwash is а miscellaneous area in this survey. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kind of soil in other places are also assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kind of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how soils behave when used 
as a growing place for native and cultivated plants 


and as material for structures, foundations for struc- 
tures, or covering for structures. They relate this be- 
havior to properties of the soils. For example, they 
observe that filter fields for onsite disposal of sewage 
fail on a given kind of soil, 'and they relate this to the 
slow permeability of the soil or its high water table. 
They see that streets, road pavements, and foundations 
for houses are cracked on а named kind of soil, and 
they relate this failure to the high shrink-swell po- 
tential of the soil material. Thus, they use observation 
and knowledge of soil properties, together with avail- 
able research data, to predict limitations or suitability 
of soils for present and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They 
then adjust the groups according to the results of their 
studies and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under current methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey 
Shows, in color, the soil associations in Howard County. 
A soil association is a landscape that has a distinctive 
proportional pattern of soils. It normally consists of 
one or more major soils and at least one minor soil, 
and it is named for the major soils. The soils in one 
association may occur in another, but in a different 
pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use. Such a map is 
a useful general guide in managing a watershed, a 
wooded tract, or a wildlife area, or in planning engi- 
neering works, recreational facilities, and community 
developments. It is not a suitable map for planning the 
management of a farm or field, or for selecting the 
exact location of a road, building, or similar structure, 
because the soils in any one association ordinarily dif- 
fer in slope, depth, stoniness, drainage, and other 
characteristics that affect their management. 

Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with soil maps in adja- 
cent counties published at a different date. Differences 
are the result of better knowledge of soils, modifica- 
tions in series concepts, intensity of mapping, and the 
extent of soils within the survey. In places it is more 
feasible to combine small acreages of similar soils that 
respond to use and management in much the same 
way than it is to separate these soils and give them 
names. 

The soil associations in this survey have been 
grouped into eight general kinds of landscapes for 
broad interpretative purposes. Each of the broad 
groups and their included soil associations are de- 
Scribed in the following paragraphs. 
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l. Grundy-Greenton-Sharpsburg Association 


Gently sloping to strongly sloping, deep, moderately 
well drained and somewhat poorly drained soils that 
have а dominantly moderately fine textured. and fine 
textured. subsoil 


This association is mainly on broad, gently sloping 
ridgetops that have moderately sloping, long side 
slopes (fig. 1). More strongly sloping areas typically 
border deeply entrenched upland drainageways and 
narrow bottom lands of the small creeks and their 
tributaries. 

The soils formed in moderately thick deposits of 
loess underlain by glacial till or residuum from clay 
shale and interbedded limestone. The native vegetation 
is mainly tall prairie grass. 

This association occupies about 11 percent of the 
county. Grundy soils make up about 30 percent of the 
association, Greenton soils about 30 percent, Sharps- 
burg soils about 24 percent, and the remaining minor 
soils 16 percent. 

Grundy soils are gently sloping on the wider ridge- 
tops and moderately sloping on the upper parts of 
side slopes. These soils have a very dark brown silt 
loam surface layer about 11 inches thick. The subsur- 


face layer is very dark brown silty clay loam. The 
subsoil is very dark gray, dark grayish brown, and 
light brownish gray silty clay. It has yellowish brown 
mottles at a depth of about 24 inches. Below a depth of 
42 inches it is mottled, grayish brown and yellowish 
brown silty clay loam. Grundy soils are somewhat 
poorly drained. Permeability is slow, and available wa- 
ter capacity is high. 

Greenton soils are gently sloping to strongly sloping. 
They are on lower parts of side slopes and on pointlike 
crests at the ends of ridges. These soils have a very 
dark grayish brown silt loam surface layer. The layer 
below this is very dark gray. The combined thickness 
of these 2 layers is about 12 inches. The upper part of 
the subsoil is dark brown and dark yellowish brown 
silty clay that has light brownish gray mottles, and 
the lower part is mottled light brownish gray and 
yellowish brown clay. The subsoil is underlain by 
weathered soft silty and clayey shale that contains 
many small pieces of limestone at a depth of about 42 
inches. Greenton soils are moderately well drained. 
Permeability is slow, and available water capacity is 
moderate. 

Sharpsburg soils are on narrow convex ridgetops 
and the uppermost parts of side slopes. The Sharps- 


Figure 1.—A typical landscape of the Grundy-Greenton-Sharpsburg association. 
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burg soils on ridgetops are gently sloping; those on 
side slopes are moderately sloping. The surface layer 
is very dark brown silt loam about 11 inches thick. The 
upper part of the subsoil is very dark brown and very 
dark grayish brown silt loam and silty clay loam, and 
the middle part is dark brown silty clay loam. The 
lower part is dark grayish brown silty clay loam with 
light olive brown and yellowish brown mottles. The 
subsoil is underlain by grayish brown silt loam at a 
depth of about 38 inches. Sharpsburg soils are moder- 
ately well drained. Permeability is moderately slow, 
and available water capacity is high. 

Among the minor soils in this association are Arm- 
strong, Edina, Gara, and Pershing. 

Armstrong soils are mapped with Keswick soils. 
They both formed in glacial till. They are moderately 
sloping to strongly sloping and are in positions below 
Sharpsburg and Grundy soils. Edina soils formed in 
loess. They are poorly drained soils in nearly level or 
slightly concave areas on wide flattop ridges and in 
the upper parts of drainageways. They usually border 
or are surrounded by Grundy soils. Pershing soils are 
similar to Grundy soils but formed under a vegetation 
of grasses and trees. They lack the thick dark surface 
and subsurface layers of the major soils of this asso- 
ciation. 

The soils of this association have high natural 
fertility and are well suited to all locally grown crops. 
Corn, soybeans, and small grains are the major crops. 
Controlling erosion, improving drainage, and main- 
taining tilth and fertility are the main concerns of 
management. 


2. Winfield-Lindley-Mandeville Association 


Gently sloping to steep, deep and moderately deep, well 
drained and moderately well drained soils that have a 
dominantly moderately fine textured subsoil 


This association is on long, narrow, and moderately 
wide ridges that have highly dissected, irregularly 
shaped side slopes. The ridgetops are convex and 
gently sloping to moderately sloping, and the side 
slopes are strongly sloping to steep. Drainageways are 
well defined to deeply entrenched. Differences in ele- 
vation from the top of ridges to the valleys of the small 
streams range from about 100 to 200 feet. The soils on 
ridgetops and on upper parts of side slopes formed in 
thick deposits of loess. The soils on lower parts of side 
slopes formed in glacial till or residuum from soft, 
silty and clayey shale. The native vegetation is hard- 
wood forest. 

This association occupies about 28 percent of the 
county. Winfield soils make up about 30 percent of the 
area, Lindley soils about 20 percent, Mandeville soils 
about 15 percent, and minor soils the remaining 35 
percent. 

Winfield soils formed in deep loess. They are gently 
sloping to strongly sloping soils on ridgetops and up- 
per parts of side slopes. The surface layer is dark 
grayish brown silt loam. The subsoil is brown silty 
clay loam that has light brownish gray mottles at a 
depth of about 28 inches. It has mottled light brownish 
gray and yellowish brown heavy silt loam below a 
depth of 40 inches. Winfield soils are moderately well 


drained. Permeability is moderate, and available wa- 
ter capacity is very high. 

Lindley soils are mapped with Keswick soils. Lind- 
ley soils formed in glacial till. They are moderately 
sloping to strongly sloping on side slopes and next to 
and below Keswick soils. Keswick soils are on side 
slopes below Winfield soils and are generally above the 
Mandeville soils. Lindley soils have a dark grayish 
brown loam surface layer and a brown loam subsur- 
face layer. The combined thickness of the 2 layers is 
about 7 inches. The subsoil is strong brown clay loam 
underlain by mottled yellowish brown and light 
brownish gray clay loam at a depth of about 46 inches. 
Lindley soils are well drained. Permeability is mod- 
erately slow, and available water capacity is moderate. 

Mandeville soils formed in residuum that weathered 
from shale and interbedded limestone. They are mod- 
erately sloping to steep soils on ridgetops and side 
slopes. They commonly occur on side slopes below 
Lindley and Keswick soils and above areas of rock 
outcrops and escarpments. Mandeville soils have a 
dark brown silt loam surface layer and a brown silt 
loam subsurface layer. The combined thickness of the 
two layers is about 8 inches. The subsoil is dark yellow- 
ish brown to brown silty clay loam. It is underlain by 
light olive brown, soft weathered silty and clayey 
shale at a depth of about 35 inches. Mandeville soils 
are well drained. Permeability and available water 
capacity are moderate. 

Among the minor soils in this association are Mar- 
ion, Menfro, McGirk, Keswick, Norris, and Weller 
soils. The Keswick series is the most important minor 
soil in this association. It is mapped with Lindley 
soils. Keswick soils formed in old glacial till. They are 
in narrow bands or strips on side slopes above Lindley 
soils and below the Winfield soils that are on ridgetops. 

Marion soils formed in loess and are poorly drained. 
They occupy small flat areas on some ridgetops and on 
old high terraces. Menfro soils formed in deep loess 
and are the most extensive of the minor soils in this 
association. They occupy areas on narrow ridgetops 
slightly higher than those of Winfield soils and are in 
similar positions to Winfield soils on side slopes. They 
have better drainage and more rapid runoff than Win- 
field soils. McGirk soils are somewhat poorly drained 
and are on foot slopes below Winfield and Menfro soils. 
Norris soils are shallow and are underlain by shale 
bedrock at a depth of 20 inches or less. They are typ- 
ically on side slopes below Mandeville soils or on crests 
of ridges and slopes near rock outerop and escarp- 
ments. Weller soils occur on rounded ridgetops and 
convex side slopes at the upper ends of the drainage- 
ways. Typically, they are slightly below Winfield and 
above Lindley and Keswick soils. 

Cultivated areas of this association are mainly the 
larger areas of gently sloping and moderately sloping 
Winfield soils. The main crops are corn, soybeans, 
small grains, and hay. Lindley and Keswick soils, and 
areas of Mandeville soils, are used mostly as pasture 
for beef cattle and hogs or remain wooded. The main 
concerns in use and management of cultivated areas 
are control of water erosion and maintenance of tilth 
and fertility. Wooded areas are better suited to wild- 
life habitat, recreation, and timber than to other uses. 
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3. Menfro-Lindley-Norris Association 
Gently sloping to steep, deep and. shallow, well drained 


soils that have a dominantly moderately fine textured 
subsoils 


This association is on the river hills and bluffs bor- 
dering the Missouri River and its flood plain. It has 
high, narrow topped, fingerlike ridges that have long 
irregularly shaped side slopes and well defined drain- 
ageways. The ridgetops are convex and gently sloping 
to moderately sloping. The side slopes are moderately 
sloping to steep. The area is dissected by many small, 
deeply entrenched streams and creeks that flow di- 
rectly into the Missouri River. Differences in eleva- 
tions from the tops of ridges to the bottom land of the 
nearest streams range from about 120 to 250 feet. The 
soils formed in deep loess, glacial till, and residuum 
from shale and interbedded limestone, but a small 
acreage is underlain by bedrock at a depth of less than 
20 inches. The native vegetation is hardwood forests. 

This association occupies about 12 percent of the 
county. Menfro soils make up about 60 percent of the 
association, Lindley and Norris soils about 10 percent 
each, and minor soils about 20 percent. 

Menfro soils formed in deep loess. They are gently 
sloping to steep soils on ridgetops and side slopes. They 
have a dark grayish brown silt loam surface layer and 
a dark brown silt loam subsurface layer. The combined 
thickness of the two layers is about 10 inches. The sub- 
soil is dark brown silty clay loam. It is underlain by 
yellowish brown silty clay loam at a depth of about 46 
inches. Menfro soils are well drained. Permeability is 
moderate, and available water capacity is high. 

Lindley soils formed in glacial till. They are strongly 
sloping to steep and are on the lower parts of side 
slopes below Menfro soils. They are above Norris soils 
in places where both occupy similar positions on the 
landscape. Lindley soils have a dark grayish brown 
loam surface layer and a brown loam subsurface layer. 
The combined thickness of the two layers is about 7 
inches. The subsoil is strong brown clay loam under- 
lain by mottled, yellowish brown and light brownish 
gray clay loam at a depth of about 46 inches. Lindley 
soils are well drained. Permeability is moderately slow, 
and available water capacity is moderate. 

Norris soils formed in residuum weathered from 
soft shale. They are strongly sloping to steep soils on 
the lower parts of side slopes below Menfro and Lindley 
soils and next to areas of rock outcrop and escarpments. 
Norris soils have a thin very dark grayish brown silt 
loam surface layer about 3 inches thick. The subsoil is 
yellowish brown silt loam. It is underlain by thin inter- 
bedded lenses of light olive brown silty clay loam and 
soft weathered shale at a depth of about 13 inches. 
Norris soils are shallow and well drained. Permeability 
is moderate, and available water capacity is very low. 

Among the minor soils in this association are Man- 
deville, McGirk, and Winfield soils. Mandeville soils 
formed in residuum weathered from shale and inter- 
bedded limestone. They are moderately deep soils on 
lower parts of side slopes below Menfro and Lindley 
soils and generally above Norris soils. 

McGirk soils formed in sediment eroded from the 
adjoining and higher uplands. They occur below Men- 
fro soils and usually above areas of Lindley soils. 


Winfield soils formed in deep loess. They are on 
ridgetops and side slopes. In areas where Winfield, 
Menfro, and Lindley soils are together in the land- 
scape, Winfield soils are below Menfro soils and above 
Lindley soils. | 

Cultivated areas of this association are mainly in 
the larger areas of gently sloping and moderately 
sloping Menfro soils. The main crops are corn, soy- 
beans, small grains, and hay. Most areas of steeper 
soils are used as pasture for beef cattle and hogs, but 
some of these areas are wooded. The hazard of erosion 
is severe. Several large tracts of land have been de- 
stroyed by severe gully erosion, and they are unsuit- 
able for most uses. Maintaining tilth and fertility, 
controlling erosion, and improving pasture are the 
main management concerns. 


4. Lindley-Hatton-Mandeville Association 


Gently sloping to steep, deep to shallow, well drained 
and moderately well drained soils that have а dom- 
пша moderately fine textured and fine textured sub- 
soù 


This association is mainly on four large, long, wide 
bottomed and narrow topped ridges. These ridges ex- 
tend in a northeast to southwest direction, and their 
tops are at relatively the same elevation. They repre- 
sent a remnant surface of an old glacial till plain. The 
ridges are gently sloping to moderately steep, but they 
have many riblike projections that extend from the 
narrow center crest at different angles. These projec- 
tions have highly complex and irregularly shaped, 
moderately sloping to steep side slopes. The side slopes 
are about 200 to 1,000 feet long. Differences in eleva- 
tion from the tops of ridges to the bottom land of the 
nearest streams range from about 80 to 150 feet. 

The soils formed mainly in glacial till, but some 
formed in a thin mantle of loess and the underlying 
glacial till and others in residuum from shale and in- 
terbedded limestone. Some of the soils are underlain 
by bedrock at a depth of 10 to 40 inches. The native 
vegetation is hardwood forests. 

This association occupies about 12 percent of the 
county. Lindley soils make up about 40 percent of the 
association, Hatton soils about 10 percent, Mandeville 
soils about 10 percent, and minor soils the remaining 
40 percent. 

Lindley soils formed in glacial till. They are mod- 
erately sloping to steep soils on upper parts of side 
slopes. In many places they cover the entire slope. 
These soils are below Hatton soils and above Mande- 
ville and Norris soils. Lindley soils have a dark grayish 
brown loam surface layer and a brown loam subsur- 
face layer. The combined thickness of the two layers 
is about 7 inches. The subsoil is strong brown clay 
loam underlain by mottled, yellowish brown and light 
brownish gray clay loam at a depth of about 46 inches. 
Lindley soils are well drained. Permeability is moder- 
ately slow, and available water capacity is moderate. 

Hatton soils formed in a thin mantle of loess and 
the underlying glacial till. They are gently sloping to 
moderately sloping and are on the narrow ridgetops 
above the Lindley soils. These soils have a thin, dark 
grayish brown silt loam surface layer about 3 inches 
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thick and a light yellowish brown silt loam subsurface 
layer about 5 inches thick. The upper part of the sub- 
soil is strong brown and brown silty clay loam, and 
the lower part is dark brown silty clay that has grayish 
brown mottles. The subsoil is underlain by a mottled, 
yellowish brown and grayish brown silty clay loam 
fragipan at a depth of about 37 inches. Hatton soils 
are moderately well drained. Permeability is very 
slow, and available water capacity is moderate. 

Mandeville soils formed in residuum from shale. 
These moderately sloping to steep soils are on ridge- 
tops and side slopes. Generally, they are below the 
Lindley soils and above the Norris soils. Mandeville 
soils have a dark brown silt loam surface layer and a 
brown silt loam subsurface layer. The combined thick- 
ness of the two layers is about 8 inches. The subsoil is 
dark yellowish brown to brown silty clay loam. It is 
underlain by light olive brown, soft, weathered silty 
and clayey shale at a depth of about 35 inches. Man- 
deville soils are well drained. Permeability and available 
water capacity are moderate. 

Among the minor soils in this association are Arm- 
strong, Gara, Keswick, Marion, Mexico, Norris, and 
Weller. Norris soils are the most extensive; they make 
up about 10 percent of the association. Norris soils are 
on side slopes below Mandeville soils and on narrow 
ridges and ends of ridges bordering the deeply en- 
trenched valleys of small streams. 

Armstrong soils are mapped with Gara soils. To- 
gether they are on upper parts of side slopes above 
Lindley soils. They usually border areas of soils that 
formed under tall-grass prairie. Keswick soils are 
mapped with Lindley soils. They are on side slopes in 
positions similar to those of Lindley soils. Marion and 
Weller soils are on narrow ridgetops in positions sim- 
ilar to those of Hatton soils. Mexico soils are in high, 
notated tabletop areas above Hatton and Lindley 
soils. 

Because of steep and complex slopes, the soils of this 
association are not excessively cultivated. In places, 
corn, soybeans, small grains, and hay are grown in 
small areas of gently sloping to moderately sloping 
soils. Stronger sloping soils are used mainly for pas- 
ture or remain wooded. Improvement of pasture and 
use of wooded areas for wildlife, recreation, and tim- 
ber production are the main concerns of management. 


5. Knox-Marshall Association 


Gently sloping to steep, deep, well drained. soils that 
have а moderately fine textured. subsoil 


This association is mainly on river hills and bluffs 
bordering the Missouri River and its flood plain. It 
has many high, narrow topped, fingerlike ridges that 
have long, irregularly shaped side slopes and well de- 
fined drainageways. The ridgetops are convex and 
gently sloping to moderately sloping. The side slopes 
are moderately sloping to steep. The area is dissected 
by many small, steeply entrenched streams and creeks 
that flow directly into the Missouri River. Differences 
in elevation from the tops of ridges to the bottom land 
of the nearest streams range from about 120 to 250 
feet. The soils formed in deep loess under native vege- 
tation of tall prairie grass, other prairie grasses, and 
trees (fig. 2). 
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Figure 2.—Vertical road cuts in deep loess soils of the Knox- 
Marshall association. The loess deposit is over 20 feet thick in 
most of this arca. 


This association occupies about 5 percent of the 
county. Knox soils make up about 54 percent of the 
association, Marshall soils about 26 percent, and minor 
soils about 20 percent. 

Knox soils formed in deep loess on rounded ridgetops 
and side slopes. They are moderately sloping to steep. 
These soils have a dark brown silt loam surface layer 
about 11 inches thick. The subsoil is dark yellowish 
brown heavy silt loam. It is underlain by yellowish 
brown silt loam at a depth of about 38 inches. Knox 
soils are well drained. Permeability is moderate, and 
available water capacity is high. 

Marshall soils formed in deep loess on the higher 
and wider ridgetops and on upper parts of side slopes. 
They are gently sloping to moderately sloping. These 
soils generally are farther north of the Missouri River 
than Knox soils. Marshall soils have a very dark gray- 
ish brown silt loam surface layer about 13 inches thick. 
The upper part of the subsoil is dark brown silt loam, 
and the lower part is dark yellowish brown silty clay 
loam. The subsoil is underlain by yellowish brown silt 
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loam at a depth of about 35 inches. Marshall soils are 
well drained. Permeability is moderate, and available 
water capacity is high. prs 

Among the minor soils in this association are Men- 
fro and Norris. Menfro soils formed in deep loess. 
They are gently sloping to steep and are on ridgetop 
and on side slope positions similar to those of Knox 
soils. The native vegetation is hardwood forest. 

Norris soils formed in residuum weathered from 
shale bedrock. They are shallow, strongly sloping to 
steep soils near rock outcrops and escarpments and on 
lower parts of side slopes below Knox soils. 

The soils of this association have high natural fer- 
tility and are well suited to all locally grown crops. 
The main crops are corn, soybeans, smal] grains, and 
grass-legume hay. These soils have been intensively 
cultivated in the past and most are severely eroded. 
The main management concerns are controlling ero- 
sion, maintaining tilth and fertility, and converting 
the more strongly sloping soils for less intensive uses. 


6. Gara-Weller-Ladoga Association 


Gently sloping to strongly sloping, deep, mainly mod- 
erately well drained soils that have a moderately fine 
textured and fine textured subsoil 


This association is on moderately high, wide topped 
ridges that have long, moderately sloping to strongly 
sloping side slopes. The ridgetops are typically about 
800 to 400 feet wide, and the side slopes are about 700 
to 1,000 feet long. Differences in elevation from the 
tops of ridges to the bottom land of the nearest small 
stream ranges from about 50 to 100 feet. Areas of 
more steeply sloping soils usually border the narrow 
valleys of the main creeks and their tributaries. The 
soils of this association were formed mainly in glacial 
till or in a thin to moderately thick mantle of loess 
underlain by glacial till. The native vegetation is 
prairie grasses and trees on most of the area and a 
dense hardwood forest on the remaining part. 

This association occupies about 16 percent of the 
county. Gara soils make up about 30 percent of the 
area, Weller soils about 20 percent, Ladoga soils about 
15 percent, and minor soils about 35 percent. 

Gara soils occur in intricate patterns on the land- 
scape with Armstrong soils. Both soils formed in 
glacial till. Gara soils are moderately sloping to 
strongly sloping. They are on side slopes below Arm- 
strong soils. They have a very dark brown loam sur- 
face layer about 2 inches thick and a dark brown loam 
subsurface layer about 9 inches thick. The upper part 
of the subsoil is dark brown and dark yellowish brown 
clay loam and the lower part is dark brown and 
yellowish brown clay loam with grayish brown mot- 
tles. The subsoil is underlain by mottled, yellowish 
brown and grayish brown clay loam at a depth of 42 
inches. Gara soils are moderately well drained. Per- 
meability is moderately slow, and available water 
capacity is high. 

The Weller soils are gently sloping to moderately 
sloping. They are on side slopes and ridgetops of up- 
lands. These soils have a dark grayish brown silt loam 
surface layer about 7 inches thick. The subsurface 
layer is about 4 inches of brown silt loam. The upper 


part of the subsoil is a dark yellowish brown clay loam 
grading to silty clay at a depth of 16 inches. The lower 
part of the subsoil is a brownish gray silty clay with 
yellowish brown mottles. Weller soils are moderately 
well drained. Permeability is moderately slow, and 
available water capacity is high. 

Ladoga soils formed in loess. They are gently slop- 
ing to moderately sloping. These soils are on the high- 
est parts of ridgetops and the uppermost parts of 
convex side slopes. They usually are higher than the 
other soils of the association and higher than any 
other soils in the immediate landscape. These soils 
have a very dark grayish brown silt loam surface layer 
about 7 inches thick and a dark grayish brown silt 
loam subsurface layer about 4 inches thick. The upper 
part of the subsoil is dark brown silty clay loam, the 
middle part is grayish brown silty clay loam, and the 
part below a depth of 56 inches is grayish brown silt 
loam. Ladoga soils are moderately well drained. Per- 
meability is moderately slow, and available water 
capacity is high. 

Among the minor soils in this association are Arm- 
strong, Greenton, Grundy, Keswick, Lindley, Mande- 
ville, Pershing and Sharpsburg. Armstrong and 
Pershing soils are the most prevalent of the minor soils 
in this association. Armstrong soils formed in old 
glacial till. Armstrong soils occur in intricate patterns 
on the landscape with Gara soils. They occupy narrow, 
convex shoulders and upper parts of side slopes and 
rounded, low ridgetop and pointlike ends of ridges. 
Pershing soils formed in loess. They are gently to mod- 
erately sloping soils on ridgetops and on narrow, 
rounded ends of ridges. 

Greenton soils are moderately sloping and are on 
the wider topped ridges. They are generally near and 
above Mandeville soils that are moderately deep to 
bedrock and are below Weller soils. They formed un- 
der a vegetation of tall prairie grass. Grundy soils are 
also prairie soils that formed in loess. They are gently 
sloping and are on the tops of the wider topped ridges 
in positions similar to those of Ladoga soils. Keswick 
and Lindley soils were mapped together in this survey. 
Both formed in glacial till. They occupy areas on side 
slopes above Gara and Armstrong soils and below 
Ladoga, Weller, and Pershing soils. 

Mandeville soils formed in residuum derived from 
shale. They are in low side slope positions below Gara 
and Armstrong soils. Sharpsburg soils formed in loess 
under a vegetation of tall prairie grass. They are in 
positions on ridgetops similar to those of Ladoga soils. 

The soils in this association have medium to high 
natural fertility and are suited to most locally adapted 
crops. The main crops are corn, soybeans, small grains, 
and hay (fig. 3). Most Gara and Armstrong soils are 
used as pasture for beef cattle and hogs. Areas of 
steeper soils along the drainageways are wooded. 
Controlling erosion, maintaining and improving tilth 
and fertility, and improving drainage are the main 
concerns of management. 


7. Leta-Haynie-Hodge Association 


Level to nearly level, deep, well drained and somewhat 
poorly drained soils that have stratified, coarse teg- 
tured to fine textured material below the surface layer 


8 SOIL SURVEY 


Figure 3.—Hayland area of the Gara-Weller-Ladoga association. 


This association is on terraces and bottom lands of 
the Missouri River. The soils are level to nearly level 
and are marked by remnants of old channels, natural 
levees, and sloughs left by past flooding and meander- 
ing of the river. The soils formed in alluvial sediment 
from many different sources. They are sandy to clayey. 
The native vegetation is marsh grasses and reeds and 
willow, cottonwood, and oak trees. 

This association occupies about 10 percent of the 
county. Leta soils make up about 42 percent of the 
association, Haynie soils about 24 percent, Hodge soils 
about 12 percent, and minor soils the remaining 22 
percent. 

Leta soils are level to nearly level. They are on 
broad flats or in slightly concave, old slack water areas 
and stream channels. They have a very dark grayish 
brown silty clay surface layer about 7 inches thick and 
a very dark gray silty clay subsurface layer about 12 
inches thick. The subsoil is very dark grayish brown 
silty clay with dark gray and dark yellowish brown 
mottles. It is underlain by dark gray and grayish 
brown silt loam at a depth of 34 to 40 inches and by 
dark grayish brown clay at a depth of more than 40 
inches. Leta soils are somewhat poorly drained. Per- 
meability is slow, and available water capacity is 
moderate. 

Haynie soils are nearly level. They are on very low 
mounds and ridgelike natural levees that have slightly 
convex slopes; in large, nearly level, single gradient 
areas; and in slightly undulating areas. They have a 


very dark grayish brown silt loam surface layer about 
7 inches thick. The subsoil is stratified brown and dark 
grayish brown silt loam and very fine sandy loam. 
Haynie soils are well drained. Permeability is moder- 
ate, and available water capacity is high. 

Hodge soils are level to nearly level and are near 
active river channels or along the edges of old aban- 
doned channels. Some areas of the landscape are broad, 
slightly convex mounds, and others are very low, nar- 
row, convex ridgelike natural levees. The most recent 
overflow and overtoppings of constructed levees are in 
a typical area. Hodge soils have a dark grayish brown 
loamy fine sand surface layer about 9 inches thick. The 
subsoil is dark grayish brown and brown loamy fine 
sand. Hodge soils are well drained. Permeability is 
rapid, and available water capacity is low. 

Among the minor soils in this association are 
Bremer, Carlow, Nodaway, and Sarpy. 

Bremer soils occupy slightly higher terrace positions 
on the flood plain and usually occur next to foot slopes 
of the valley bluffs. Carlow soils occupy the low wet 
sloughs and depressions of old slack water areas. Nod- 
away soils are along the bluffs where the tributary 
streams outlet onto the Missouri Valley floor. They 
form deltalike deposits at the mouths of the smaller 
Streams and along the parts of these meandering 
streams that are closest to the valley bluffs. The Sarpy 
soils occur in positions similar to those of the Hodge 
Soils that are near the active Missouri River channel, 
or are in old abandoned channels of relatively recent 
age. 

The soils in this association range from low to me- 
dium in fertility, but they are some of the most pro- 
ductive soils in the county because of their nearly level 
topography and ease of tilling, planting, and harvest- 
ing. The most serious problem is the constant threat 
of flooding. Although many areas are protected by 
large constructed levees, breakthroughs and overtop- 
pings are common. Leta and Haynie soils are well 
suited to all locally adapted crops and are planted 
mostly in corn and soybeans. The other soils are 
either less productive or wetter but are used for corn, 
soybeans, and small grain. The main management con- 
cerns are to improve and maintain tilth and fertility, 
improve drainage, and prevent or control flooding. 


8. Nodaway-Fatima-Bremer Association 


Level to nearly level, deep, moderately well drained 
and. poorly drained. soils that have а, stratified, moder- 
ately fine textured and medium textured subsoil 


This association is on level to nearly level terraces 
and bottom lands of the streams, creeks, and smaller 
rivers of the county. These streams and their valleys 
form a complex network of drainageways that flow 
directly into the Missouri River. The valleys and flood 
plains are relatively narrow and are deeply en- 
trenched. The soils formed in alluvium derived from 
the nearby uplands. The native vegetation of these 
areas ranged from trees and shrubs to wetland 
grasses, sedges, and tall prairie grass. 

This association occupies about 6 percent of the 
county. Nodaway soils make up about 50 percent of 
the association, Fatima soils about 25 percent, Bremer 
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L about 15 percent, and minor soils about 10 per- 
cent. 

Nodaway soils formed in alluvial sediment that had 
a cover of trees and grasses. They are level to nearly 
level soils on bottom land positions nearest to the ac- 
tive stream channel. They have a dark brown silt loam 
surface layer about 8 inches thick. The subsoil is 
stratified brown, dark grayish brown, and very dark 
gray silt loam with dark grayish brown and dark gray 
mottles. The native vegetation is trees and grasses. 
Nodaway soils are moderately well drained. Perme- 
АУ is moderate, and available water capacity is 

igh. 
Fatima soils formed in alluvium. These soils are 
level to nearly level. They are next to streams in the 
narrow bottom lands that finger into the uplands, and 
they are in open areas, both next to the stream and in 
nearby places in the wider bottoms of the larger 
streams and creeks. These soils have a very dark gray- 
ish brown silt loam surface layer about 10 inches thick. 
The subsoil is stratified dark brown and dark grayish 
brown silt loam with dark gray, gray, and yellowish 
brown mottles. The native vegetation is trees and 
grasses. Fatima soils are moderately well drained. 
Permeability is moderate, and available water capac- 
ity is very high. 

Bremer soils formed in alluvial sediment. They are 
level to nearly level soils in slightly higher benchlike 
terraces and second bottom positions of the wide bot- 
tom lands and on the upper, headwater parts of nar- 
row bottoms. They have a very dark gray silt loam 
surface layer about 8 inches thick. The upper part of 
the subsoil is very dark gray silty clay loam, and the 
lower part is dark gray silty clay loam. The subsoil is 
underlain by dark gray silty clay loam at a depth of 
about 44 inches. The native vegetation is tall prairie 
grasses. Bremer soils are poorly drained. Permeability 
is slow, and available water capacity is high. 

Among the minor soils in this association are Car- 
low, Freeburg, and Moniteau. Carlow soils are in low, 
wet, slightly concave depressions or slack water areas 
of the wider bottom lands. Freeburg soils usually are 
on the second bottoms, low terraces, and benchlike 
areas of the small, narrow bottomed streams. They 
are typically next to the upland valley side slopes. 
Moniteau soils occupy terrace and second bottom po- 
sitions on flood plains of the larger creeks and streams. 
They are wetter than similarly positioned Freeburg 
soils on terraces and generally occur in large areas 
throughout the flood plain. 

The soils of this association are subject to frequent 
flooding. The major flooding occurs early in spring. 
The small streams that have narrow bottom lands and 
steep valley side slopes usually have frequent flash 
floods of short duration. The larger creeks that have 
the wider flood plains are subject to flooding for pe- 
riods of several days to а week or more. 

These soils are planted to corn and soybeans in most 
years. Areas that are too small, isolated, narrow, or 
irregularly shaped for cultivation аге  pastured, 


wooded, or left idle. These soils have high natural 


fertility. The main management concerns in culti- 
vated areas are maintaining tilth and fertility, im- 
proving drainage, and flood control. 


Descriptions of the Soils 


In this section the soils of Howard County are de- 
Scribed in detail and their use and management are 
discussed. Each soil series is described in detail, and 
then, briefly, the mapping units in that series. Unless 
it is specifically mentioned otherwise, one can assume 
that what is stated about the soil series holds true for 
the mapping units in that series. Thus, to get full in- 
formation about any one mapping unit, it is necessary 
to read both the description of the mapping unit and 
the description of the soil series to which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other under- 
lying material. Each series contains two descriptions 
of this profile. The first is brief and in terms familiar 
to the layman. The second is much more detailed and 
is for those who need to make thorough and precise 
studies of soils. Color terms are for moist soil unless 
otherwise stated. The profile described in the soil 
series is representative of mapping units in that series. 
If a given mapping unit has a profile that in some ways 
differs from the one described in the series, these dif- 
ferences are stated in the description of the mapping 
unit, or they are apparent in the name of the mapping 
unit. The description of each mapping unit contains 
suggestions on how the soil can be managed. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Riverwash, for example, does not belong to a 
soil series, but nevertheless is listed in alphabetic order 
along with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol. This symbol identifies the mapping unit on the 
detailed soil map. Listed at the end of each description 
of a mapping unit is the capability unit in which the 
mapping unit has been placed. The page for the de- 
scription of each mapping unit can be learned by re- 
ferring to the “Guide to Mapping Units” at the back 
of this survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the Glossary and 
more detailed information about the terminology and 
methods of soil mapping can be obtained from the 
Soil Survey Manual (10).! 


Armstrong Series 


The Armstrong series consists of deep, moderately 
well drained, moderately sloping to strongly sloping 
soils on uplands. These soils formed in thin loess de- 
posits and the underlying weathered glacial till on old 
glacial till plains. The native vegetation is prairie 
grasses and deciduous trees. 

In a representative profile the surface layer is very 
dark grayish brown loam about 9 inches thick. The 
subsurface layer is yellowish brown loam about 3 
inches thick. The subsoil, to a depth of 60 inches, is 
firm clay loam. The upper part of the subsoil is dark 
yellowish brown and reddish brown, the middle part 


1 Italicized numbers in parentheses refer to references, page 91. 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Acres . | Percent Soil Acres | Percent 
Bremer silt loam uuu 10,150 3.4 | Mandeville silt loam, 5 to 9 percent slopes... 1,700 6 
Carlow silty clay ~------------------_---_ 4,350 1.5 | Mandeville silt loam, 9 to 14 percent slopes... 9,300 3.1 
Chariton silt loam ~----------------------- 3,350 1.1 | Mandeville silt loam, 14 to 30 percent slopes_| 4,250 14 
Edina silt loam o LLL LLL LL Lll 500 -2 | Mandeville silty clay loam, 9 to 14 
Fatima silt loam uuu 7,900 2.7 percent slopes, severely eroded __________ 1,450 5 
Freeburg silt loam, 0 to 3 percent slopes ____ 2,750 1.0 | Marion silt loam n 1,250 A 
Gara and Armstrong loams, 5 to 9 percent __| 14,100 4.7 | Marshall silt loam, 2 to 5 percent slopes —___ 3,350 1.1 
Gara and Armstrong loams, 9 to 14 Marshall silt loam, 5 to 9 percent slopes ~--~- 2,800 8 
percent slopes -------------------------— 3,100 1.01 McGirk silt loam, 5 to 12 percent slopes -___] 4,000 1.8 
Gara and Armstrong clay loams, 5 to 9 Menfro silt loam, 2 to 5 percent slopes ______ 900 3 
percent slopes, severely eroded ________-_ 2,550 8| Menfro silt loam, 5 to 9 percent slopes ______ 9,350 3.1 
Greenton silt loam, 2 to 5 percent slopes ____ 1,000 3 | Menfro silt loam, 9 to 14 percent slopes ____.. 8,950 1.3 
Greenton silt loam, 5 to 9 percent slopes ____ 9,300 3.1 ! Menfro silt loam, 9 to 14 percent 
Greenton silt loam, 9 to 14 percent slopes ___ 1,250 E! slopes, severely eroded ---~-------—----——— 2,400 8 
Grundy silt loam, 2 to 5 percent slopes _____ 8,850 3.0 | Menfro silt loam, 14 to 30 percent slopes ~- 9,280 3.1 
Grundy silt loam, 5 to 9 percent slopes _____ 3,600 1.2 | Mexico silt loam, 2 to 5 percent slopes _____ 650 2 
Gullied land 22————---------------------—--- 1,150 „4 | Moniteau silt loam ~-_.--._--___-_-_ 1,950 6 
Hatton silt loam, 2 to 5 percent slopes _____ 1,100 4 | Napier silt loam, 2 to 5 percent slopes __.___ 950 3 
Hatton silt loam, 5 to 9 percent slopes ______ 2,950 1.0 | Nodaway silt loam 2...2 19,600 6.5 
Haynie silt loam аас 7,350 2.4 | Norris-Rock land complex, 10 to 30 
Hodge loamy fine sand ___________ an 3,800 1.3 percent slopes 222... 11,700 3.9 
Knox silt loam, 5 to 9 percent slopes _-_~_~_ 2,100 7 | Pershing silt loam, 2 to 5 percent slopes ____ 4,050 1.3 
Knox silt loam, 9 to 14 percent Pershing silt loam, 5 to 9 percent slopes ____ 1,500 5 
slopes, severely eroded 2 2 2,150 9| Riverwash 2 750 2 
Knox silt loam, 14 to 30 percent Sarpy sand -~-i 830 3 
slopes, severely eroded |... 4,650 1.5 | Sharpsburg silt loam, 2 to 5 percent slopes__ 5,500 1.8 
Ladoga silt loam, 2 to 5 percent slopes _____ 3,350 1.1 | Sharpsburg silt loam, 5 to 9 percent slopes | 3,700 1.2 
Ladoga silt loam, 5 to 9 percent slopes _____ 4,150 1.4 | Weller silt loam, 2 to 5 percent slopes ______ 2,300 8 
Leta silty clay —----—---—--—-—-—---------—-—-—-—.. 12,800 4.8 | Weller silt loam, 5 to 9 percent slopes ______ 8,950 3.0 
Lindley loam, 14 to 30 percent slopes _______ 13,700 4.6 | Winfield silt loam, 2 to 5 percent slopes -~--~ 2,100 7 
Lindley clay loam, 14 to 30 percent Winfield silt loam, 5 to 9 percent slopes _____ 19,700 6.6 
slopes severely eroded _--__-____________ 3,100 1.0 | Winfield silt loam, 9 to 14 percent slopes ____ 3,700 1.2 
Lindley and Keswick loams, 5 to 9 Winfield silt loam, 9 to 14 percent slopes, 
percent slopes -----------------------—- 4,150 1.4 severely eroded ~------------------—--—— 3,650 1.2 
Lindley and Keswick loams, 9 to 14 Strip: mines: aaa 300 1 
percent slopes uu 7,150 2 
Lindley and Keswick clay loams, 9 to Total c сыз лы сл чс 300,160 100.0 
14 percent slopes, severely eroded __._____ 7,800 2 
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is dark brown and yellowish brown with grayish 
brown and gray mottles, and the lower part is mot- 
tled yellowish brown and gray. 

Permeability is slow, and available water capacity 
is moderate. These soils have a perched water table in 
the winter and spring. The subsoil has high shrink- 
swell potential. 

Many areas of these soils are cleared. They are used 
mainly for hay and pasture, but in some areas corn 
and sorghum are grown. Natural fertility is medium 
in areas where the soil is uneroded and low in areas 
where it is eroded. Wooded areas are made up mostly 
of second growth oak and hickory. 

Representative profile of Armstrong loam in an area 
of Gara and Armstrong loams, 5 to 9 percent slopes, in 
bluegrass pasture about 2,600 feet north and 1,400 feet 
bed of the southwest corner of sec. 11, T. 50 N., R. 
15 W.: 

Ap—0 to 9 inches; very dark grayish brown 
(10YR 3/2) loam; weak fine granular 
structure; friable; medium acid; clear 
smooth boundary. 

A2—9 to 12 inches; yellowish brown (10YR 5/4) 
loam; moderate medium granular struc- 
ture; friable; strongly acid; abrupt 
smooth boundary. 


B1—12 to 15 inches; dark yellowish brown 
(10YR 4/4) light clay loam; moderate 
fine subangular blocky structure; patchy 
reddish brown (5YR 4/4) clay films on 
ped faces; firm; medium acid; clear 
smooth boundary. 

IIB21t—15 to 22 inches; dark brown (7.5YR 
4/4) heavy clay loam; common fine dis- 
tinct grayish brown (10YR 5/2) mot- 
tles; moderate medium  subangular 
blocky structure; continuous reddish 
brown (5YR 4/4) clay films on ped 
faces; firm; strongly acid; gradual 
smooth boundary. 

IIB22t—22 to 32 inches; yellowish brown (10YR 
5/6) heavy clay loam; common medium 
distinct gray (10YR 6/1) mottles; weak 
medium subangular blocky structure; 
common reddish brown (5YR 4/4) clay 
films on ped faces; strongly acid; grad- 
ual smooth boundary. 

IIB23t—32 to 36 inches; mottled yellowish brown 
(10ҮВ 5/8) and gray (10YR 6/1) 
heavy clay loam; weak coarse subangu- 
lar blocky structure; firm; medium acid; 
gradual smooth boundary. 
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IIB3t—36 to 60 inches; mottled brownish yellow 
(10YR 6/8) and gray (10YR 6/1) clay 
loam; massive; firm; medium acid. 

The solum ranges from 42 to about 80 inches in 
thickness. The Ap horizon is very dark gray, very dark 
grayish brown, or very dark brown, and is 7 to 10 
inches thick. The A2 horizon is yellowish brown or 
brown and is about 2 to 5 inches thick. The А horizon 
is dominantly loam, but the range includes silt loam. 
Unless limed, it is commonly strongly acid or medium 
acid in reaction. The upper part of the B horizon has 
patchy reddish brown or yellowish red clay films or 
coatings and grayish brown or gray mottles, and the 
lower part is strong brown or yellowish brown with 
common to many gray mottles. 

Armstrong soils are mapped as a complex with Gara 
soils. They are near Ladoga, Pershing, and Weller 
soils. They have a higher clay content in the B horizon 
than Gara soils. Armstrong soils, unlike Ladoga, 
Pershing, and Weller soils, have a B horizon that 
formed in glacial till and have a higher sand content 
than those soils. 


Bremer Series 


The Bremer series consists of deep, poorly drained, 
nearly level soils on second bottom lands and terraces 
of small rivers, creeks, and streams. These soils formed 
in alluvial sediment eroded from loess, in glacial till, 
and in local residuum weathered from shale and lime- 
stone. The native vegetation is tall prairie grasses. 

In a representative profile the surface layer is very 
dark gray silt loam about 8 inches thick. The subsoil 
is about 36 inches thick. In sequence from the top, the 
upper 10 inches of the subsoil is very dark gray, fri- 
able silty clay loam; the next 6 inches is very dark 
gray, firm heavy silty clay loam that has yellowish 
brown mottles; and the lower 20 inches is dark gray, 
firm heavy silty clay loam that has yellowish brown 
mottles. The underlying material, to a depth of 60 
inches, is dark gray heavy silty clay loam that has 
strong brown mottles. 

Permeability is slow, and available water capacity 
is high. A seasonal water table in winter and in spring 
is at a depth of 1 to 3 feet. 

These soils have a high natural fertility. If they are 
drained, the main crops are corn, soybeans, and small 
grains. Undrained areas and other wet areas are used 
for summer and fall pasture. 

Representative profile of Bremer silt loam in a hay- 
field about 120 feet west and 200 feet south of the 
center of sec. 30, T. 51 N., R. 14 W.: 

Ap—O to 8 inches; very dark gray (10YR 3/1) 
heavy silt loam; strong fine granular 
Structure; friable; medium acid; abrupt 
smooth boundary. 

B21t—8 to 18 inches; very dark gray (10YR 3/1) 
silty clay loam; strong fine angular 
blocky structure; friable; many fine 
dark concretions; medium acid: gradual 
smooth boundary. 

B22t—18 to 24 inches; very dark gray (10YR 
3/1) heavy silty clay loam; few fine dis- 
tinct yellowish brown (10YR 5/6) mot- 
tles; moderate medium angular blocky 


structure; firm, plastic; many fine dark 
concretions; slightly acid; gradual 
smooth boundary. 

B23tg—24 to 44 inches; dark gray (10YR 4/1) 
heavy silty clay loam; common medium 
distinct yellowish brown (10YR 5/6) 
mottles; weak coarse angular blocky 
structure; firm; plastic; many medium 
and fine dark concretions; slightly acid; 
gradual smooth boundary. 

C—44 to 60 inches; dark gray (N 4/0) heavy 
silty clay loam; many medium distinct 
strong brown (7.5YR 5/6) mottles; 
weak coarse angular blocky structure; 
firm; plastic; slightly acid. 

The solum ranges from 40 to 60 inches in thickness. 
The Ap horizon is very dark gray, black, or very dark 
grayish brown. It is dominantly silt loam, but the 
range includes silty clay loam. The A horizon ranges 
to as much as 18 inches in thickness in some profiles. 
The B horizon is very dark gray, dark gray, or gray 
with mottles of yellowish brown, strong brown, brown, 
or gray. It is silty clay loam or light silty clay. 

Bremer soils are near Chariton and Fatima soils. 
They lack the grayish A2 horizon of Chariton soils 
and have a lower clay content in the B horizon. Bremer 
soils are more poorly drained and have a higher clay 
content in the B and C horizons than Fatima soils. 

Br—Bremer silt loam. This nearly level soil is on 
low valley stream terraces, high second bottoms, and 
along the narrow upstream branches and drainage- 
ways that finger back into the uplands. Slopes are 0 to 
2 percent. Areas range from 5 to 140 acres in size and 
are long and narrow to moderately wide and irregular 
in shape. 

Included with this soil in mapping are small areas 
of poorly drained Chariton soils and areas of moder- 
ately well drained Fatima and Nodaway soils. In a 
few places small areas of moderately well drained 
Greenton soils are included. 

Runoff is slow, and the hazard of erosion is slight. 
Removal of excess water is the main concern of man- 
agement. Maintaining the naturally high content of 
organic matter is important to the tilth and fertility. 
The return of crop residue and use of green manure 
crops help to maintain the organic matter content. 
Diversions are needed in places to divert surface run- 
off water from adioining uplands. 

This soil is well suited to crops if excess water is 
removed or controlled. Small isolated or inaccessible 
areas and large wet areas are used for pasture. Good 
management is needed to prevent overgrazing and 
compaction of the surface soil by livestock during pe- 
riods of extreme wetness and prolonged saturation. 
This soil has severe limitations for urban and recre- 
ational development. Suitability for wildlife habitat is 
fair. Capability unit IIw-2. 


Carlow Series 


The Carlow series consists of deep, level or nearly 
level, poorly drained soils on bottom lands of the major 
rivers and their larger tributaries. Some areas of these 
soils have slightly concave slopes or basinlike shapes. 
These soils formed in alluvial sediment eroded from 
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upland soils that formed in loess and glacial till. The 
native vegetation is marsh grasses and some deciduous 
trees. 

In a representative profile the surface layer is very 
dark gray silty clay about 9 inches thick. The subsoil 
is about 27 inches thick. The upper 15 inches of the 
subsoil is very dark grayish brown, firm silty clay and 
the lower 12 inches is dark grayish brown, firm silty 
clay that has strong brown mottles. The underlying 
material, to a depth of 60 inches, is dark grayish 
brown, firm clay that has reddish yellow mottles. 

Permeability is very slow, and available water ca- 
pacity is moderate. These soils have a seasonal high 
water table within one foot of the surface. They are 
subject to flooding or ponding for brief to long periods. 
The shrink-swell potential is high throughout this soil. 

Cultivated areas of these soils are mainly in corn 
and soybeans. Some areas are used for pasture, and a 
few areas are wooded or have a cover of wetland 
shrubs and trees. 

Representative profile of Carlow silty clay in a culti- 
vated field about 2,200 feet north and 1,400 feet east 
of the southeast corner of sec. 31, T. 49 N., R. 15 W.: 

Ар—0 to 9 inches; very dark gray (10YR 3/1) 
silty clay; moderate medium granular 
structure; firm, plastic when wet; neu- 
tral; abrupt smooth boundary. 

B21g—9 to 24 inches, very dark grayish brown 
(2.5Y 3/2) silty clay; moderate coarse 
angular blocky structure; firm, plastic 
when wet; rust stains along root chan- 
nels; medium acid; smooth gradual 
boundary. 

B22g—24 to 36 inches; dark grayish brown (2.5Y 
4/2) silty clay; many medium distinct 
strong brown (7.5YR 5/6 and 5/8) mot- 
tles; weak coarse angular blocky struc- 
ture; firm; plastic when wet; medium 
acid; smooth diffused boundary. 

Cg—36 to 60 inches; dark grayish brown (2.5Y 
4/2) clay; many medium distinct red- 
dish yellow (7.5YR 6/8) mottles; mas- 
sive, firm; plastic; medium acid. 

The solum ranges from 30 to 60 inches in thickness. 
The Ap horizon is very dark gray, black, or very dark 
grayish brown. The B horizon is dark grayish brown 
or dark gray. It has yellowish brown, strong brown, 
very dark grayish brown, brown, reddish yellow, gray- 
ish brown, or gray mottles. It is silty clay or clay, and 
the average content of clay is 48 to 55 percent. The C 
horizon is dark grayish brown, dark gray, or gray. It 
has yellowish brown, strong brown, reddish yellow, or 
yellowish red mottles. Texture is silty clay or clay. 

These soils have a greater thickness of very dark 
gray and very dark grayish brown material than is 
given in the defined range for the series. This indi- 
cates deeper penetration of organic matter, but this 
difference does not alter the usefulness and behavior 
of these soils. 

Carlow soils are near Fatima, Haynie, and Moniteau 
soils. They have a greater clay content throughout 
their solum and C horizon than these soils. 

Ca—Carlow silty clay. This soil is in level to slightly 
concave and depressed areas of first bottom lands and 
isolated sloughs of the flood plains of the Missouri 


River and its major local tributaries. Areas range from 
long and narrow to rounded and irregular in shape 
and from 5 to about 280 acres in size. Slopes are 0 to 
2 percent. 

Included with this soil in mapping are small areas 
of well drained Haynie soils on small knolls and low 
moundlike ridges. Also included are a few areas of thin 
cuplike deposits of sandy overwash from recent flood- 
ing and breaks in the levees, and small areas of Leta 
soils. Small areas of moderately well drained Fatima 
and Nodaway soils are included on the flood plains of 
the smaller tributaries and creeks. 

Runoff is very slow, and many areas are subject to 
extended periods of ponding (fig. 4). Damage caused 
by flooding, difficulty in removing excess water, and 
difficulty in maintaining tilth are the major limita- 
tions to use of this soil. Large flood control measures, 
land grading, and use of dikes and ditches are impor- 
tant flood prevention and water removal procedures 
where this soil is on Missouri River bottom land. 
Removal of excess water from this soil in areas on the 
smaller stream bottoms involves simpler systems of 
land grading and shallower collection ditches. Tilth is 
improved by plowing under crop residue, using cover 
crops, and using minimum tillage methods. Timing of 
plowing and planting operations with regard to op- 
timum soil moisture conditions is extremely impor- 
tant. Fall plowing is beneficial in most cases. 

This soil is suited to intensive crops if excess water 
is removed or controlled. This soil is not well suited to 
such perennial plants as alfalfa because of wetness and 
heaving problems. Many areas on the smaller streams 
are used for pasture. Good management is needed to 
prevent overgrazing and compaction of the surface 
soil by livestock during periods of wetness. This soil 
has a severe limitation for urban and recreational de- 


Figure 4.—Ponding of local surface water runoff on Carlow silty 
clay soils of the Missouri River bottom lands. 
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velopment. Suitability for wildlife habitat is poor to 
fair. Capability unit IIIw—-14. 


Chariton Series 


The Chariton series consists of deep, nearly level, 
poorly drained soils on old terraces that adjoin the 
more recently formed terraces and bottom lands of the 
major rivers and streams. These soils formed in 40 to 
60 inches of loess deposited on old alluvium. The native 
vegetation is marsh grasses and deciduous trees. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 8 inches thick. The 
upper 21 inches of the subsoil is dark grayish brown, 
firm silty clay that has yellowish brown mottles. The 
lower 22 inches is gray, firm silty clay loam that has 
yellowish brown and light brownish gray mottles. 

Permeability is slow, and available water capacity 
is high. The shrink-swell potential of the subsoil is 
high. These soils have a high water table in winter 
and spring. 

Most areas of these soils are cultivated. The main 
crops are corn, soybeans, and small grains. Some areas 
are in legumes and grasses or are used for hay or 
pasture. 

Representative profile of Chariton silt loam in a pas- 
ture about 1,200 feet east and 700 feet south of the 
northwest corner of sec. 19, T. 50 N., R. 14 W.: 

Ар—0 to 8 inches; very dark grayish brown 
(10YR 3/2) silt loam; weak fine granular 
structure; friable; slightly acid; clear 
smooth boundary. 

A2—8 to 17 inches; gray (10YR 5/1) silt loam; 
weak fine granular structure; few fine 
dark concretions; friable; medium acid; 
clear smooth boundary. 

B1—17 to 20 inches; dark grayish brown (10YR 
4/2) silty clay loam; common fine yel- 
lowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky 
structure; firm; strongly acid; gradual 
smooth boundary. 

B21t—20 to 38 inches; dark grayish brown 
(10YR 4/2) silty clay; many medium 
distinct yellowish brown (10YR 5/6) 
mottles; moderate medium subangular 
blocky structure; firm, plastic; strongly 
acid; gradual smooth boundary. 

B22t—38 to 44 inches; mixed gray (10YR 5/1), 
yellowish brown (10YR 5/6, 5/7, 5/8) 
and light brownish gray (2.5Y 6/2) 
heavy silty clay loam; weak coarse sub- 
angular blocky structure; firm, plastic; 
strongly acid; gradual wavy boundary. 

B3—44 to 60 inches; mottled gray (10YR 5/1), 
yellowish brown (10YR 5/6, 5/7, 5/8), 
and light brownish gray (2.5Y 6/2) 
silty clay loam; very weak fine subangu- 
lar blocky structure; firm; slightly acid. 

The solum ranges from 40 to about 60 inches in 
thickness. The Ap horizon is very dark gray, very dark 
grayish brown, or black. The A2 horizon is gray, gray- 
ish brown, or dark grayish brown. The B1 horizon is 
lacking in some profiles. The B2t horizon is dark gray- 
ish brown or grayish brown. The upper 20 inches of 


the B2t horizon averages between 48 and 60 percent 
clay. Some profiles have a C horizon that is mottled 
gray and yellowish brown very fine sandy clay loam, 
clay loam, or heavy sandy loam. This horizon com- 
monly is below a depth of 45 inches. 

Chariton soils are near Bremer, Fatima, and Free- 
burg soils. They have a higher clay content in the 
upper 20 inches of the B2t horizon than Bremer soils. 
Chariton soils have a higher clay content throughout 
the solum and are more poorly drained than Fatima 
soils. Chariton soils have a darker Ap horizon, contain 
more clay in the B2t horizon, and are slightly wetter 
than Freeburg soils. 

Ch—Chariton silt loam. This nearly level soil is on 
high second bottom terraces along the secondary 
streams and tributaries of the Missouri River. Areas 
are typically longer than they are wide and range from 
about 8 to 120 acres in size. Slopes are 0 to 2 percent. 

Included with this soil in mapping are smal] areas 
of poorly drained Carlow and Bremer soils. Also in- 
cluded are a few small areas of somewhat poorly 
drained Freeburg soils. In a few areas short, gentle to 
moderate slope conditions are included along the edges 
bordering the lower first bottom soils. 

Runoff is slow, and the hazard of erosion is slight. 
Removal of excess water, improvement of fertility, and 
the maintenance of tilth are the main concerns when 
managing this soil. Plowing under of crop residue, use 
of cover crops, and minimum tillage help maintain the 
organic matter content and improve tilth. Diversion 
terraces are needed in places to divert surface runoff 
from adjoining uplands. 

This soil is well suited to crops where excess water 
is removed or controlled. Small isolated or inaccessible 
areas and large wet areas are used for pasture. Good 
management is needed to prevent overgrazing and 
compaction of the surface soil by livestock during 
periods of extended wetness. This soil has severe limita- 
tions for urban and recreational development. Suitabil- 
ity for wildlife habitat is fair. Capability unit IIw-2. 


Edina Series 


The Edina series consists of deep, level to nearly 
level, poorly drained soils on broad loess covered 
glacial till plains. These soils formed in loess about 7 
to 10 feet thick. They are underlain by dense, highly 
weathered, old glacial till. The native vegetation is 
prairie grasses. 

In a representative profile the surface layer is very 
dark gray silt loam about 9 inches thick. The subsur- 
face layer is gray silt loam about 7 inches thick. The 
upper 7 inches of the subsoil is very dark gray, firm 
silty clay that has yellow mottles; the next 13 inches 
is dark grayish brown, firm silty clay that has dark 
yellowish brown mottles; and the lower part, to a 
depth of 60 inches, is firm silty clay loam that has 
grayish brown and light olive brown mottles. 

Permeability is very slow, and the available water 
capacity is high. A seasonal high water table is pres- 
ent in winter and spring. 

Most areas of Edina soils are cultivated. The main 
crops are corn, soybeans, small grains, and hay. А few 
small areas are used for pasture. 

Representative profile of Edina silt loam in a culti- 
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vated field about 2,200 feet west and 1,600 feet north 
of the southeast corner of sec. 10, T. 52 N., R. 16 W.: 

Ар—0 to 9 inches; very dark gray (10YR 3/1) 
silt loam; strong medium granular struc- 
ture; friable; neutral; abrupt smooth 
boundary. 

A2—9 to 16 inches; gray (10YR 5/1) silt loam; 
moderate fine granular structure; many 
small dark concretions; friable; medium 
acid; abrupt smooth boundary. 

B1—16 to 18 inches; very dark gray (10YR 3/1) 
silty clay loam; strong very fine suban- 
gular blocky structure; firm, slightly 
plastic; many small dark concretions; 
medium acid; clear smooth boundary. 

B21t—18 to 23 inches; very dark gray (10YR 
3/1) silty clay; few fine distinct yellow 
(10YR 7/8) mottles; moderate coarse 
blocky structure; firm, plastic; many 
small dark concretions; medium acid; 
gradual smooth boundary. 

B22t—23 to 36 inches; dark grayish brown (2.5Y 
4/2) silty clay; many medium distinct 
dark yellowish brown (10YR 4/4) mot- 
tles; weak coarse blocky structure; firm; 
many fine and medium dark concretions; 
slightly acid; gradual smooth boundary. 

B3—36 to 60 inches; mottled grayish brown 
(2.5Y 5/2) and light olive brown (2.5Y 
5/4) silty clay loam; weak coarse blocky 
structure; firm, slightly plastic; many 
fine and medium dark concretions; 
slightly acid. 

The solum ranges from about 45 to 60 inches or 
more in thickness. The Ap horizon is very dark gray, 
very dark grayish brown, or black. The A2 horizon is 
gray or dark gray. The B1 horizon is not in some 
profiles. The B21t horizon is very dark gray or black 
and commonly has dark gray, yellowish brown, brown, 
or yellow mottles. The upper 20 inches of the B21t 
horizon averages between 45 and 55 percent clay. 

Edina soils are near Grundy, Greenton, and Sharps- 
burg soils. They are more poorly drained and have a 
grayer subsoil than these soils. Edina soils are on wide 
flats of ridgetops above the Grundy soils that are on 
the side slopes and below the Sharpsburg soils that are 
on narrow convex parts and pointed ends of the ridges. 
Edina soils lack the residuum weathered from shale 
underlying the Greenton soils at a depth of about 42 
inches. 

Ed—Edina silt loam. This level to nearly level soil is 
on the flat parts of wide ridgetops. The areas are ir- 
regularly shaped and range from about 2 to 80 acres 
in size. Slopes are 0 to 2 percent. Included in mapping 
are a few small areas of Grundy soils. 

Runoff is very slow, and the hazard of erosion is 
slight. Removal of excess water is the main concern 
in the management of this soil. Maintaining high or- 
ganie content and improving the fertility are impor- 
tant to the tilth and productivity of this soil. Plowing 
under the erop residue and using cover crops help to 
maintain the organic matter content. Excess surface 
water can be effectively removed in most places by 
grading and providing shallow collection ditches. 

This soil is well suited to crops if the excess water 


is removed. Some areas are in pasture, but good 
management is needed in these areas to prevent over- 
grazing and compaction of the surface soil by livestock 
during periods of extended wetness. The soil has 
severe limitations for urban and recreational develop- 
ment, but suitability as habitat for wildlife is fair to 
good. Capability unit IIw-2. 


Fatima Series 


The Fatima series consists of deep, level to nearly 
level, moderately well drained soils on narrow bottom 
lands of small upland streams and the wider bottoms 
of the larger creeks that eventually drain into the 
Missouri River. These soils formed in silty alluvial 
sediment derived from the loess and glacial till soils 
of the surrounding uplands. The native vegetation is 
mixed hardwoods. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 10 inches thick. 
The upper 10 inches of the subsoil is dark brown, fri- 
able silt loam that has dark gray mottles, and the 
lower 22 inches is dark grayish brown, friable silt 
loam that has gray mottles. The underlying material, . 
to a depth of 60 inches, is dark grayish brown, friable 
silt loam that has yellowish brown mottles. 

Permeability is moderate, and available water ca- 
pacity is very high. These soils are subject to flooding 
late in winter and early in spring. 

These soils have a high natural fertility, and culti- 
vated areas are planted mainly to corn and soybeans. 
Small or inaccessible areas are used for pasture or re- 
main wooded. 

Representative profile of Fatima silt loam in 
a cultivated field about 800 feet east and 180 feet north 
of the southwest corner of sec. 30, T. 51 N., R. 14 W.: 

Ар—0 to 10 inches; very dark grayish brown 
(10YR 3/2) silt loam; weak fine granu- 
lar structure; friable; slightly acid; 
gradual smooth boundary. 

B1—10 to 20 inches; dark brown (10YR 4/3) silt 
loam; common fine faint dark gray 
(10YR 4/1) mottles; weak medium an- 
gular blocky structure; friable; slightly 
acid; gradual smooth boundary. 

B2—20 to 42 inches; dark grayish brown (10YR 
4/2) silt loam; common fine and medium 
distinet gray (10YR 5/1) mottles; weak 
medium subangular blocky structure; 
friable; slightly acid; diffuse smooth 
boundary. 

C—42 to 60 inches; dark grayish brown (10YR 
4/2) silt loam; few fine faint dark gray 
(10YR 4/1) and distinct yellowish 
brown (10YR 5/4) mottles; massive; 
friable; slightly acid. 

The solum ranges from 40 to about 60 inches in 
thickness. The A horizon is very dark grayish brown, 
very dark gray, or black, and it ranges from 10 to 15 
inches in thickness. It is slightly acid or neutral in 
reaction. The B1 horizon is dark brown and generally 
has dark gray, gray, or grayish brown mottles, but in 
some profiles it is dark grayish brown and is without 
mottles. It is slightly acid or neutral. The B2 and C 
horizons, in some places, contain thin strata of grayish 
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brown, dark gray, very dark gray, or black silt loam or 
light silty clay loam. They are slightly acid or neutral. 

Fatima soils are near Bremer, Carlow, Freeburg, 
Moniteau and Nodaway soils. They have a lower clay 
content in the subsoil and are not so wet as Bremer 
and Carlow soils. Fatima soils have a thicker and 
darker surface layer, less clay in the subsoil, and are 
not so wet as the Freeburg and Moniteau soils. Fatima 
soils have a thicker dark surface layer than the Nod- 
away soils. They also lack the stratification below the 
plow layer that is characteristic of the Nodaway soils. 

Fa—Fatima silt loam. This level to nearly level soil is 
is on first bottoms of the small streams and creeks. 
The areas are typically longer than they are wide and 
border the active stream channel in the narrow upper 
parts of the smaller streams, but they range to irreg- 
ularly shaped areas that set back from the active chan- 
nels of the larger creeks. Areas of this soil range from 
about 5 to 100 acres in size. Slopes are 0 to 2 percent. 

Runoff is slow, and the hazard of erosion is slight. 
Flooding is the major limitation in the use and man- 
agement of this soil. Very few areas can be protected 
from flooding (fig. 5). 

This soil is well suited to intensive crops, but losses 
because of flooding are a constant problem. Many fre- 
quently flooded areas and most of the small, narrow, 
or inaecessible areas are pastures. The soil has a 
severe limitation for urban development and a severe 
to moderate limitation for recreational use. Suitability 
as habitat for openland and woodland wildlife is good. 
It has a poor suitability for wetland wildlife. This soil 
has the potential to produce high quality walnut tim- 
ber in a relatively short time. Capability unit IIw-1. 


Freeburg Series 


The Freeburg series consists of deep, somewhat 
poorly drained, nearly level soils on low terraces on the 
bottom lands of small upland streams and major 
creeks. These soils formed in silty alluvial sediment 
derived from the nearby uplands. The native vegeta- 
tion is deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 7 inches thick. The sub- 
surface layer is brown silt loam about 5 inches thick. 
The upper part of the subsoil is mottled, yellowish 
brown, dark grayish brown, and dark yellowish brown, 
friable silty clay loam. The middle part is mottled, 
brown, yellowish brown, and light brownish gray, firm 
clay loam. The lower part, to a depth of about 60 
inches, is gray, friable, light silty clay loam that has 
yellowish brown mottles. 

Permeability is moderately slow, and available wa- 
ter capacity is high. A seasonal high water table is 
present in the winter and spring when these soils are 
subject to occasional flooding. 

These soils have a medium natural fertility, and 
where cultivated they are planted mostly to corn, soy- 
beans, small grains, and some hay. Small and inacces- 
sible areas are in pasture or remain wooded. 

Representative profile of Freeburg silt loam in a 
cultivated field about 1,200 feet south and 1,700 feet 
sd of the northwest corner of sec. 35, T. 52 N., R. 
15 W.: 

Ар—0 to 7 inches; dark grayish brown (10YR 


Figure 5.—Fatima soil area on the bottom lands of Bonne Femme 
Creek. Long, graded dead furrows act as drainageways for removal 
of short lasting flood waters. 


4/2) silt loam; strong fine granular 
structure; very friable; neutral; abrupt 
smooth boundary. 

A2—7 to 12 inches; brown (10YR 5/3) silt loam; 
moderate fine granular structure; very 
friable; neutral; clear smooth boundary. 

B21t—12 to 19 inches; mottled yellowish brown 
(10YR 5/4), dark grayish brown (10YR 
4/2), and dark yellowish brown (10YR 
4/4) silty clay loam; moderate medium 
subangular blocky structure ; friable; thin 
patchy clay films on faces of peds; few 
fine dark concretions; medium acid; 
gradual wavy boundary. 

B22t—19 to 30 inches; mottled brown (10YR 
5/3) and yellowish brown (10YR 5/6) 
clay loam; faces of peds light brownish 
gray (10YR 6/2); strong medium and 
coarse angular blocky structure; firm, 
slightly plastic wet; thin continuous clay 
films on ped surfaces; few fine dark 
concretions; very strongly acid; gradual 
smooth boundary. 

B31—30 to 48 inches; gray (10YR 5/1) light 
silty clay loam; many medium distinct 
yellowish brown (10YR 5/4) mottles; 
ture; friable; strongly acid; gradual 
moderate coarse angular blocky struc- 
ture; friable; strongly acid; gradual 
smooth boundary. 

B32—48 to 60 inches; gray (10YR 5/1) light 
silty clay loam; many medium yellowish 
brown (10YR 5/6) mottles; weak me- 
dium subangular blocky structure; fri- 
able; common fine dark concretions of 
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iron and manganese oxides; strongly 


acid. 

The solum ranges from 88 to 60 inches or more in 
thickness. The Ap horizon is dark grayish brown or 
dark brown. The A2 horizon is grayish brown, light 
grayish brown, pale brown, or brown. The A horizon 
is dominantly silt loam, but the range includes loam. 
This horizon is slightly acid or neutral in reaction. 
The B2t horizon is mainly a mottled mixture of dark 
grayish brown, yellowish brown, or light brownish 
gray. It is silty clay loam or clay loam and strongly 
acid to very strongly acid in the lower part. The B3 
horizon is gray or dark gray with yellowish brown 
mottles. It is silty clay loam or clay loam and is typi- 
cally strongly acid. 

Freeburg soils are near Carlow, Chariton, Fatima, 
Moniteau and Nodaway soils. They are not so wet as 
the Carlow, Chariton, and Moniteau soils. They have 
a lower clay content in the subsoil than the Carlow or 
Chariton soils. Freeburg soils are more poorly drained 
and have a higher clay content in the subsoil than the 
Fatima and Nodaway soils. 

Fr—Freeburg silt loam, 0 to 3 percent slopes. This 
soil is on terraces and second bottoms of small streams 
and creeks. The areas are typically long and narrow 
but range to irregular or nearly round and are 2 to 
about 120 acres in size. 

Included with this soil in mapping are a few small 
areas of poorly drained Moniteau and Bremer soils. 
Also included are small areas of moderately well 
drained Fatima and Nodaway soils. Some short areas 
of moderately sloping soils that border the lower first 
potion soils are included in the larger areas of this 
soil. 

Runoff is slow, and the hazard of erosion is slight. 
Flooding, removing excess water, and improving the 
organic matter content and fertility are the main 
management concerns. Grading and providing shallow 
drainage ditches help in the removal of excess water. 
Using minimum tillage practices, plowing under crop 
residue, and using cover crops help to build up the 
organic matter content. 

This soil is well suited to crops if excess water is 
removed and flooding is infrequent or occurs earlier 
than planting time. Most of the smaller or inaccessible 
areas are in pasture, but good management is needed 
to prevent overgrazing and compaction of the surface 
soil by livestock during periods of extended wetness. 
The soil has severe limitations for urban development, 
but it has some limited potential for recreational use. 
Suitability for wildlife habitat is fair to good. Capa- 
bility unit IIw-1. 


Gara Series 


The Gara series consists of deep, moderately sloping 
to strongly sloping, moderately well drained soils on 
uplands. These soils formed in loamy glacial till. The 
native vegetation is trees and prairie grasses. 

In a representative profile the surface layer is very 
dark brown and dark brown loam about 8 inches thick. 
The subsurface layer is dark brown loam about 3 inches 
thick. The subsoil is firm clay loam about 81 inches 
thick. The upper part is dark yellowish brown and 
dark brown and has yellowish red mottles. The lower 


part is yellowish brown and has light brownish gray 
and gray mottles. It is underlain by mottled, yellowish 
brown and grayish brown, firm clay loam at a depth 
of about 42 inches. 

Permeability is moderately slow, and available water 
capacity is high. The shrink-swell potential of the 
subsoil is moderate. 

Most areas of these soils are used for pasture or hay. 
Some areas are cultivated and planted mainly to corn, 
sorghum, and small grains. Uneroded areas have 
medium natural fertility, but eroded areas are low in 
fertility. Wooded areas are mostly second growth oak 
and hickory. 

Representative profile of Gara loam from an area of 
Gara and Armstrong loams, 5 to 9 percent slopes, in 
an idle brushy area about 2,800 feet north and 40 feet 
gen of the southeast corner of sec. 5, T. 50 N., R. 15 


A11—0 to 2 inches; very dark brown (10YR 2/2) 
loam; moderate fine granular structure; 
friable; neutral; abrupt smooth bound- 


ary. 

A12—2 to 8 inches; dark brown (10YR 3/3) 
loam; moderate fine granular structure; 
friable; few pebbles and stones; medium 
acid; clear irregular boundary. 

A2—8 to 11 inches; dark brown (10YR 4/3) 
loam; weak fine granular structure; fri- 
able; few pebbles and stones; medium 
acid; clear smooth boundary. 

B21t—11 to 15 inches; dark yellowish brown 
(10YR 4/4) light clay loam; moderate 
very fine subangular blocky structure; 
firm; discontinuous clay films on faces of 
peds; few pebbles and stones; strongly 
acid; clear smooth boundary. 

B22t—15 to 24 inches; dark brown (10YR 4/3) 
heavy clay loam: common fine distinct 
yellowish red (5YR 4/6) mottles; mod- 
erate fine blocky structure; firm; thin 
discontinuous dark yellowish brown 
(10YR 4/4) clay films on faces of peds; 
few pebbles and stones; strongly acid; 
gradual smooth boundary. 

B23t—24 to 35 inches; yellowish brown (10YR 
5/4) heavy clay loam; many medium 
distinct light brownish gray (10YR 6/2) 
and common medium distinct yellowish 
brown (10YR 5/8) mottles; weak me- 
dium blocky structure; firm: few peb- 
bles and stones; strongly acid; gradual 
smooth boundary. 

B3—35 to 42 inches; mottled yellowish brown 
(10YR 5/8) and gray (10YR 6/1) clay 
loam; weak coarse blocky structure; 
firm; few pebbles and stones; strongly 
acid; gradual smooth boundary. 

C—42 to 54 inches; mottled yellowish brown 
(10YR 5/6) and grayish brown (2.5Y 
5/2) light clay loam; massive; some 
vertical cleavage; firm; few pebbles and 
stones; neutral. 

The solum ranges from about 40 to 60 inches or 
more in thickness and contains few to common peb- 
bles and a few cobbles and stones. Where plowed, the 
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surface layer is very dark grayish brown or very dark 
gray. The A2 horizon is either dark brown to brown 
when moist and pale brown, or it is dark grayish brown 
when dry. The А horizon ranges from medium acid to 
neutral in reaction depending on local practices of 
liming. The B2t horizon is dark yellowish brown or 
dark brown. In places it lacks the yellowish red mot- 
tles. Gray, light brownish gray, or grayish brown mot- 
tles occur only in the lowest parts of the B2t horizon. 
In the B2t horizon, texture ranges from light to heavy 
clay loam, and reaction ranges from strongly acid to 
slightly acid. The B3 and C horizons are yellowish 
brown, dark yellowish brown, gray, grayish brown, 
or light brownish gray. Reaction in these horizons 
ranges from medium acid to neutral. 

These soils are slightly finer textured and have a 
thinner solum than is given in the defined range for 
the series, but these differences do not alter their use- 
fulness and behavior. 

Gara soils are mapped as a complex with Arm- 
strong soils, and they are near Ladoga, Pershing, and 
Weller soils. They have a lower clay content in the B 
horizon than the Armstrong soils. Gara soils formed in 
glacial till and have a higher content of sand, pebbles, 
cobbles, and stones throughout than the Ladoga, Persh- 
ing, and Weller soils. 

GaC—Gara and Armstrong loams, 5 to 9 percent 
slopes. These soils are on the tops and sides of ridges 
in the uplands. The areas are irregularly shaped and 
range from about 5 to 200 acres in size. These soils 
generally occur together. Most mapped areas contain 
poe soils, but some areas are entirely one soil or the 
other. 

The Gara soil commonly makes up about 60 percent 
of the total acreage of this mapping unit, and the 
Armstrong soil makes up about 40 percent. The Gara 
soil occupies the middle and lower parts of side slopes. 
The Armstrong soil is on narrow, convex ridgetops 
and upper parts of side slopes. In some areas only one 
soil is present. These soils have the profiles described 
as representative of their series. In many places 
these soils are only on the side slopes, and the adjoining 
ridgetop is occupied by completely different kinds of 
soils. 

Included with these soils in mapping are small areas 
of moderately well drained Weller or Winfield soils. 
Also included are small areas where the surface layer 
has been eroded away and the subsoil is exposed and 
a few areas where slopes are more than 9 percent. 
Where Gara and Armstrong soils are on sides of ridges 
that have broad tops, a few small areas of somewhat 
poorly drained Grundy or Pershing soils are included. 

Runoff is medium, and the hazard of erosion is one 
of the main concerns of management. Maintenance 
and improvement of organic matter content and fer- 
tility are important practices when using these areas 
for farming. Conservation crop sequences, contour 
farming, terraces, minimum tillage, cover crops, and 
stripcropping are effective measures in helping to con- 
trol erosion, Returning all crop residue to the soil and 
use of green manure crops help to maintain the tilth 
and the organic matter content. 

These soils are suited to crops if erosion is controlled. 
Many areas are used for pasture, but good management 
is needed to establish high quality forage and prevent 


overgrazing. The soils have slight to moderate limita- 
tions for most urban and recreational development. 
Suitability as habitat for openland and woodland 
wildlife is good. Capability unit IIIe-1. 

GaD—Gara and Armstrong loams, 9 to 14 percent 
slopes. These soils are on the sides and narrow tops of 
ridges in the uplands. The areas are typically longer 
than they are wide and are irregularly shaped. They 
range from about 8 to 160 acres in size. These soils 
generally occur together. Most mapped areas contain 
pou soils, but some areas are entirely one soil or the 
other. 

The Gara soil commonly makes up about 80 percent 
of the total acreage of this mapping unit, and the 
Armstrong soil makes up about 20 percent. The Gara 
soil is on the middle and lower parts of side slopes, 
and the Armstrong soil occupies the upper parts of 
side slopes. 

Included with these soils in mapping are small 
areas where slopes are steeper than 14 percent and a 
few areas where slopes are less than 9 percent. Some 
areas have small spots where the surface layer has 
eroded away and the subsoil is exposed. Most of the 
eroded spots are on the Armstrong soils or occur in 
gullies in the drainageways of the Gara soils. 

Runoff is rapid, and the hazard of erosion is a major 
concern in using these areas for farming. Slope condi- 
tions in most areas are too steep and irregular for con- 
tour farming or terraces. Stripcropping and cropping 
sequences that include small grains and hay are practi- 
cal measures to control erosion. The return of crop 
residue and use of green manure crops help to maintain 
tilth and organic matter content. 

These soils are suitable for limited cropping. Many 
areas are used for hay and pasture, but good manage- 
ment is needed to establish high quality forage and 
prevent overgrazing. The soils have moderate to severe 
limitations for most urban uses and recreational devel- 
opment. Suitability for openland and woodland wild- 
life habitat is poor to good. Capability unit IVe-1. 

GcC3— Gara and Armstrong clay loams, 5 to 9 per- 
cent slopes, severely eroded. These soils are on the tops 
and sides of ridges in the uplands. The areas are 
irregularly shaped and range from about 3 to 160 
acres in size. These soils generally occur together. 
Most mapped areas contain both soils, but some areas 
are entirely one soil or the other. 

The Gara soil commonly makes up about 60 percent 
of the total average of this mapping area, and the 
Armstrong soil makes up about 40 percent. The Gara 
soil occupies the middle and lower parts of the side 
slopes, and the Armstrong soil occupies the narrow 
convex ridgetops and upper parts of the side slopes. 
These soils once had profiles similar to those described 
as representative of their series. Because of erosion, 
however, they lack the loam surface layer, and the 
plow layer is mainly in the clay loam upper part of 
the former subsoil. In many places these soils are only 
on side slopes, and the adjoining ridgetop is occupied 
by a completely different kind of soil. 

Included with these soils in mapping are small areas 
where part or all of the original loam surface layer 
remains. Also included are a few areas where slopes 
are more than 9 percent. 

Runoff is rapid, and the hazard of further erosion is 


ye 
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a major eoncern when managing these soils. Because 
of poor tilth, lack of organie matter, and the high clay 
content of the plow layer, it is difficult to prepare a 
good seedbed. Extremely good management is needed 
to effectively crop these soils. They are better suited 
to hay and pasture than to other uses. These soils have 
moderate limitations for most urban uses and moderate 
to severe limitations for recreational development. 
Suitability as habitat for open land and woodland 
wildlife is good. Capability unit IVe-4. 


Greenton Series 


The Greenton series consists of deep, moderately 
well drained, and gently sloping to strongly sloping 
soils on uplands. These soils formed in thin to mod- 
erately thick loess deposits and the underlying resi- 
duum weathered from clay shale and thinly bedded 
limestone. The native vegetation is tall prairie grass. 

In a representative profile the surface layer is mainly 
very dark grayish brown silt loam about 12 inches 
thick. The upper part of the subsoil formed in loess 
and is about 8 inches thick. It is dark brown silty clay 
loam and dark brown silty clay and has light brownish 
gray and strong brown mottles. The lower part of the 
subsoil formed in residuum weathered from shale and 
is about 22 inches thick. It is dark brown silty clay 
loam and dark brown silty clay and has light brownish 
gray and strong brown mottles. The lower part of the 
subsoil formed in residuum weathered from shale and 
is about 22 inches thick. It is mottled, dark yellowish 
brown, light brownish gray, and yellowish brown silty 
clay and clay. Underlying the subsoil, at a depth of 
р 42 inches, is weathered, soft, silty апа clayey 
shale. 

Permeability is slow, and available water capacity is 
ое The shrink-swell potential of the subsoil is 

igh. 

Most areas of these soils are cultivated, and the 
main crops are corn, soybeans, small grains, and hay. 
Areas of steeper soils are either planted to grass and 
legume hay or are in pasture. | 

Representative profile of Greenton silt loam, 5 to 9 
percent slopes, in a pasture about 3,200 feet west and 
2,500 feet south of the northeast corner of sec. 25, T. 
52 N., R. 16 W.: 

Ap—0 to 9 inches; very dark grayish brown 
(10YR 3/2) silt loam; strong medium 
granular structure; friable; medium 
acid; clear smooth boundary. 

A12—9 to 12 inches; very dark gray (10YR 3/1) 
silt loam ; strong medium granular struc- 
ture; friable; medium acid; abrupt 
smooth boundary. 

B21t—12 to 14 inches; dark brown (7.5YR 3/2) 
silty clay loam; strong fine subangular 
blocky structure; firm; medium acid; 
elear smooth boundary. 

B22t—14 to 20 inches; dark brown (7.5YR 4/3) 
silty clay; many fine distinct light 
brownish gray (10YR 6/2) and strong 
brown (7.5YR 5/6) mottles; strong fine 
slightly acid; abrupt smooth boundary. 

IIB23t—20 to 28 inches; mottled dark yellowish 
brown (10YR 4/4) and light brownish 


gray (10YR 6/2) silty clay; moderate 
medium subangular blocky structure; 
firm; few pieces of partly weathered 
silty shale; slightly acid; clear smooth 
boundary. 

IIB3—28 to 42 inches; mottled light brownish 
gray (2.5Y 6/2) and yellowish brown 
(10YR 5/8) clay ; moderate medium sub- 
angular blocky structure; firm; many 
pieces of partly weathered silty shale; 
neutral; clear irregular boundary. 

C—492 to 60 inches; olive brown (2.8Y 4/4) weath- 
ered soft silty and clayey shale; many 
small slightly weathered pieces of lime- 
stone. 

The solum ranges from about 38 to 50 inches in 
thickness. Depth to weathered shale ranges from 40 to 
about 70 inches. The A horizon is very dark grayish 
brown, very dark brown, very dark gray, or black. It 
is 10 to 16 inches thick. This horizon is medium acid or 
slightly acid in reaction. The B2t horizon is silty clay 
loam or silty clay. It is slightly acid or neutral and is 
2 to about 20 percent small, weathered, shale and 
limestone fragments. The C horizon in some profiles is 
thick, clayey, massive residuum that is mildly alkaline. 

Greenton soils are near Grundy, Sharpsburg, and 
Edina soils. They have a thin loess mantle underlain 
by clayey residuum weathered from shale as compared 
to the Grundy soils that are underlain, at a depth of 40 
inches or more, by glacial till. The Sharpsburg and 
Edina soils, on the other hand, formed in loess deposits 
more than 6 feet thick. 

GnB—Greenton silt loam, 2 to 5 percent slopes. This 
soil is on the upper parts of side slopes just below the 
outer edges of broad ridgetops or on narrow slightly 
lower ridgetops and pointlike ends of ridges. The areas 
are typically longer than they are wide, but in places 
they are small and irregularly shaped. They range 
from about 3 to 30 acres in size. 

Included with this soil in mapping are some small 
areas of somewhat poorly drained Grundy soils and 
moderately well drained Sharpsburg soils. These 
thicker loess derived soils generally are on the higher, 
gently sloping, broad ridgetops adjoining the slightly 
lower Greenton soils. In a few places slopes are slightly 
more than 5 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate. Controlling erosion, improving fertility, and 
maintaining tilth are the main concerns of manage- 
ment. The use of properly designed terrace systems, 
grassed waterways, contour farming, and conservation 
cropping sequences help to protect against erosion. 
Plowing under of crop residue and minimum tillage 
practices help to improve and maintain tilth and the 
organic matter content. 

This soil is well suited to crops where erosion is con- 
trolled. Some areas are used for hay or pasture, and 
prevention of overgrazing is the main concern of man- 
agement. The soil has severe limitations for urban 
uses and slight to moderate limitations for developing 
various types of recreational facilities. Suitability as 
habitat for open land and woodland wildlife is good. 
Capability unit IIe-5. 

GnC—Greenton silt loam, 5 to 9 percent slopes. This 
soil is on the sides of broad topped upland ridges. It 
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commonly occupies the middle and lower positions of 
long side slopes, or it immediately joins the flatter 
soils of the ridgetops, occupying the entire slope from 
the crest down to the drainageway. The areas are 
typically longer than they are wide and are irregularly 
shaped. They range from 8 to about 130 acres in size. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are small areas 
where slopes are either more than 9 percent or less 
than 5 percent. The steeper slopes also have small areas 
where the surface layer is eroded and the fine textured 
subsoil is exposed. In а few places moderately well 
drained Gara and Armstrong soils are included. Some 
small areas of somewhat poorly drained Grundy silt 
loam soils are also included. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
control of erosion, improvement of fertility, and main- 
tenance of tilth. Many areas of this soil have slope 
conditions that are too irregular and complex to es- 
tablish a complete system of terraces for erosion con- 
trol purposes, but most areas сап be helped by properly 
placed diversion-type terraces, waterways, minimum 
tillage, modified stripcropping, and contour farming. 
Plowing under of crop residue and use of green manure 
crops help maintain the tilth of these areas. 

This soil is suited to crops if erosion is controlled. 
Many areas are used for hay and pasture. Good man- 
agement is needed to establish high quality forage and 
prevent overgrazing. The soil has severe limitations 
for urban uses and slight to severe limitations for 
developing various types of recreational facilities. 
Suitability as habitat for open land and woodland 
wildlife is good. Capability unit IIIe-5. 

GnD—Greenton silt loam, 9 to 14 percent slopes. 
This soil is on side slopes adjacent to narrow finger- 
like parts of broad upland ridgetops and on foot slopes 
next to deeply entrenched drainageways and bottoms 
of small secondary streams. The areas are long, nar- 
row, and irregularly shaped. They range from about 
5 to 80 acres in size. 

Included with this soil in mapping are a few areas 
where slopes are more than 14 percent and some 
areas where slopes are less than 9 percent. Some small 
areas of moderately well drained Ladoga and Sharps- 
burg soils are included. These soils typically are on the 
higher parts of the side slopes along the crests of 
ridges. Small areas of the moderately well drained 
Gara and Armstrong soils are also included both above 
and below areas of this soil. 

Runoff is rapid, and the hazard of erosion is severe. 
Controlling erosion is a major concern of management. 
Maintenance and improvement of fertility and tilth 
are also important and are made more difficult by 
erosion. Most areas are too steep. and too irregularly 
shaped for such erosion control practices as terracing 
and contour farming. Some modified systems of strip- 
cropping and conservation crop sequences provide 
good methods of erosion control when these soils are 
cultivated. Good management is needed to establish 
high quality forage crops for hay or pasture and to 
prevent overgrazing. Plowing down crop residue helps 
to improve and maintain tilth and fertility. 

This soil is suited to hay or pasture, but these areas 


can be successfully cultivated if small grains and hay 
are rotated in the cropping system. It has severe limi- 
tations for urban uses and slight to severe limitations 
for developing various types of recreational facilities. 
Suitability as habitat for open land and woodland wild- 
life is good. Capability unit IVe—5. 


Grundy Series 


The Grundy series consists of deep, somewhat poorly 
drained, gently sloping to moderately sloping soils on 
uplands. These soils formed in moderately thick de- 
posits of loess on old glacial till plains. The native 
vegetation is tall prairie grasses. 

In a representative profile the surface layer is very 
dark brown silt loam about 18 inches thick. The upper 
6 inches of the subsoil is very dark gray, firm silty clay 
loam. The middle 18 inches is dark yellowish brown 
and light brownish gray, firm silty clay that has yel- 
lowish brown mottles. The lower 18 inches is mottled, 
ravit brown and yellowish brown, firm silty clay 
oam. 

Permeability is slow, and available water capacity 
is high. A seasonal high water table occurs late in 
winter and in spring. The shrink-swell potential of the 
subsoil is high. 

These soils have a high natural fertility, and cropped 
areas are planted to corn, soybeans, small grains, and 
hay. Small acreages are in pasture or are used for 
feedlots. 

Representative profile of Grundy silt loam, 2 to 5 
percent slopes, in pasture about 400 feet east and 100 
feet north of the center of sec. 9, T. 52 N., R. 16 W.: 

Ар—0 to 11 inches; very dark brown (10YR 2/2) 
silt loam; moderate medium granular 
structure; friable; medium acid; grad- 
ual smooth boundary. 

A12—11 to 18 inches; very dark brown (10YR 
2/2) silty clay loam; moderate fine sub- 
angular blocky structure; friable; me- 
dium acid; gradual smooth boundary. 

Bi—18 to 24 inches; very dark gray (10YR 3/1) 
silty clay loam; medium very fine sub- 
angular structure; firm; small dark con- 
cretions; strongly acid; gradual smooth 
boundary. 

B21t—24 to 34 inches; dark grayish brown (10YR 
4/2) silty clay; many fine distinct yel- 
lowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky 
Structure; firm; strongly acid; gradual 
smooth boundary. 

B22t—34 to 42 inches; light brownish gray (2.5Y 
6/2) silty clay; many fine distinct yel- 
lowish brown (10YR 5/6) mottles; mod- 
erate medium and fine angular blocky 
structure; firm; thin patchy dark gray- 
ish brown (10YR 4/2) clay films on ped 
faces; slightly acid; gradual smooth 
boundary. 

B3—42 to 60 inches; mottled grayish brown 
(2.5Y 5/2) and yellowish brown (10YR 
5/6) silty clay loam; weak medium sub- 
angular blocky structure; firm; slightly 
plastic; many medium and fine soft dark 
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granules and stains of iron and manga- 
nese oxides; slightly acid. 

The solum ranges from about 45 to 60 inches or 
more in thickness. The A horizon is very dark brown, 
very dark grayish brown, or very dark gray. It ranges 
from strongly acid to slightly acid in reaction, depend- 
ing on local practices of liming. The B1 horizon is very 
dark gray or very dark grayish brown and strongly 
acid or medium acid. The B21t horizon is dark grayish 
brown or dark brown and has light brownish gray, 
gray, brownish gray, and yellowish brown mottles. 
The B22t horizon is light brownish gray or grayish 
brown and has yellowish brown, dark yellowish brown, 
or dark grayish brown mottles. It is silty clay or heavy 
silty clay loam. The B2t horizon ranges from strongly 
acid to slightly acid. The B3 horizon is mainly mottled 
grayish brown and yellowish brown, but some profiles 
have gray and dark yellowish brown and olive gray 
mottles in the lowest parts. Reaction ranges from me- 
dium acid to neutral in the B3 horizon. 

Grundy soils are near Edina, Sharpsburg, and 
Greenton soils. They are not so wet as Edina soils, and 
they lack the dominantly gray subsoil of Edina soils. 
Grundy soils are wetter than Sharpsburg soils, and 
gray mottles are closer to the surface in Grundy soils 
than in Sharpsburg soils. Grundy soils lack the clayey 


residuum weathered from shale in the lower part of 
the solum that is characteristic of Greenton soils. 

GrB—Grundy silt loam, 2 to 5 percent slopes. This 
soil is on broad, gently sloping to slightly undulating 
ridgetops of the higher parts of the uplands (fig. 6). 
The areas are large and irregularly shaped and range 
from about 3 to more than 1,000 acres in size. This 
soil has the profile described as representative of the 
series. 

Included with this soil in mapping are many small 
areas of poorly drained Edina silt loam that occupy 
slight depressions and concave upper parts of drain- 
ageways. Also included are a few areas of moderately 
well drained Sharpsburg silt loam on small convex 
knolls or mounds and sharply sloping shoulders at the 
outer edges of ridgetops. In a few places small areas of 
moderately well drained Greenton silt loam are in- 
cluded, and in some small areas, slopes are slightly 
more than 5 percent. 

Runoff is medium, and the hazard of erosion is slight 
to moderate. The main concerns of management are 
controlling erosion and maintaining tilth and fertility. 
Erosion can be controlled by properly designed and 
installed terrace systems, grassed waterways, contour 
farming, stripcropping, cropping sequences, or combi- 
nations of these soil conservation measures. Minimum 


Figure 6.—An area of Grundy silt loam, 2 to 5 percent slopes, on a high, broad, slightly undulating ridgetop in the northern part of 
the county, 
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tillage practices and plowing down crop residue help 
to maintain tilth. 

This soil is well suited to intensive cropping if ero- 
sion is controlled. Some areas are used for hay or pas- 
ture, and the main management concern is the 
prevention of overgrazing. The soil has moderate to 
severe limitations for most urban uses and moderate 
limitations for developing recreational facilities. Suit- 
ability as habitat for open land and woodland wildlife 
is good. Capability unit IIe—5. 

GrC—Grundy silt loam, 5 to 9 percent slopes. This 
Soil is on the ale ag parts around the outer edges of 
the broad tops of upland ridges and along the drain- 
ageways that finger back into the central parts of the 
ridgetops. The areas are typically longer than they are 
wide, or they are irregularly shaped. They range from 
about 3 to 90 acres in size. This soil has a profile simi- 
lar to that described as representative of the series, 
but the silt loam surface layer in this soil is typically 
only about 7 or 8 inches thick. 

Included with this soil in mapping are a few small 
areas of moderately well drained Sharpsburg and Gara 
soils. The Sharpsburg soils are along the higher parts 
of these areas and the Gara soils are in the lower 
parts. In some small areas slopes are slightly steeper 
than 9 percent. The soil in these spots generally has 
been severely eroded, and the plow layer is in the former 
upper part of the subsoil. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
controlling erosion and improving and maintaining 
fertility and tilth. Because of the shape of the areas 
and the complex slopes, the use of terraces to control 
erosion is limited to either diversion terraces or to 
specific sites where the slopes are uniform enough for 
properly designed terrace systems. Waterways, con- 
tour farming, stripcropping, and conservation crop 
sequences help to control erosion. Minimum tillage 
practices and plowing down crop residue help to im- 
prove and maintain tilth. 

This soil is well suited to crops if erosion is con- 
trolled. Many areas are used for hay and pasture, and 
the main management concern is the prevention of 
overgrazing. The soil has moderate to severe limita- 
tions for urban uses and recreational development. 
Suitability as habitat for open land and woodland 
wildlife is good. Capability unit IIIe-5. 


Gullied Land 


Gu—Gullied land. These miscellaneous areas are in 
the loess covered river hills inland from the steeply 
rising Missouri River bluffs. These areas consist of 
highly eroded hillsides where many deep, narrow gul- 
lies have dissected the smoothly rounded landforms of 
the former landscape into areas of jagged, deep, raw, 
steep sided ravines and thin knifelike ridges (fig. 7). 
Elevation between the tops and bottoms of these gul- 
lies and ravines ranges from about 10 to 75 feet, and 
many areas have isolated, pedestal like islands with 
top widths ranging from a few feet to as much as 300 
feet. Drainageways or gully bottoms are narrow to 
wide and either are bare or partly covered by weeds, 
vines, and shrubs. Some gullies have delta type de- 
posits of silty and sandy soil material at their outlets. 


Figure 7.—This Gullied land in deep loess covered river hills 
resulted from overgrazing by livestock, mainly hogs. 


The areas are very irregular in shape and range from 
about 5 to 160 acres in size. Gullied land formed mostly 
in areas of moderately sloping to steep Menfro and 
Winfield soils. In many places the gullies have cut 
down into the underlying glacial till and gravelly sand 
material of glacial or alluvial origin. In a few places 
bedrock is exposed at lower elevations and in the bot- 
toms of the ravines and gullies. Many areas have been 
used as dumps and are filled with rubbish, junk, and 
other debris. 

Gullied land is poorly suited to any farm use, but it 
can be used as habitat for wildlife. In many areas 
Gullied land is subject to further accelerated erosion, 
and active gullies continue to extend into the sur- 
rounding landscape. The major management concerns 
are controlling further erosion and establishing an ef- 
fective vegetative cover. Some areas can be helped by 
construction of diversion terraces and by providing 
erosion control structures to redirect flow of surface 
runoff. Other areas can benefit by such measures as 
reshaping, critical area seeding, mulching, and tree 
planting. For the most part, however, it is not econom- 
ically feasible to reclaim the areas for normal uses. At 
best, these areas provide cover and some degree of 
seclusion for wildlife, but they lack the necessary ele- 
ments to produce a dependable supply of food and 
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water. Gullied land has severe limitations for develop- 
ment of recreational facilities and for urban uses. 
Capability unit VIIIe-1. 


Hatton Series 


The Hatton series consists of deep, moderately well 
drained, gently sloping to moderately sloping soils on 
uplands. These soils formed in thin loess deposits and 
underlying weathered glacial till. The natural vegeta- 
tion is deciduous hardwood forest. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 3 inches thick. The sub- 
surface layer is light yellowish brown silt loam about 
5 inches thick. The upper part of the subsoil is strong 
brown, friable light silty clay loam. The middle part 
is brown, firm silty clay loam. The lower part is dark 
brown, firm silty clay that has strong brown and gray- 
ish brown mottles. It is underlain, at a depth of 37 
inehes, by à compact, mottled, yellowish brown, dark 
brown, and grayish brown silty clay loam fragipan. 

Permeability is very s'ow, and available water capac- 
ity is moderate. The shrink-swell potential of the sub- 
soil above the fragipan is moderate, and that of the 
fragipan is low. The fragipan is dense and hard when 
dry, and it restricts penetration of plant roots as well 
as the movement of water and air. 

In most areas these soils are wooded or used for 
pasture. They are not well suited to cultivated crops 
because of their low natural fertility and the restric- 
tive fragipan. Areas that are cropped are generally 
planted to corn, soybeans, small grain, and hay. 

Representative profile of Hatton silt loam, 5 to 9 
percent slopes, in а wooded area about 100 feet west 
of the center of sec. 23, T. 51 N., R. 14 W.: 

А1—0 to 3 inches; dark grayish brown (10YR 
4/2) silt loam; weak very fine granular 
structure; very friable; many fine roots; 
strongly acid; abrupt wavy boundary. 

A2—3 to 8 inches; light yellowish brown (10YR 
6/4) silt loam; weak fine platy structure; 
very friable; common fine roots; strongly 
acid; clear wavy boundary. 

B1—8 to 18 inches; strong brown (7.5YR 5/6) 
light silty clay loam; moderate very fine 
and fine subangular structure; friable; 
strongly acid; clear smooth boundary. 

B21t—18 to 28 inches; brown (7.5YR 5/4) silty 
clay loam; moderate fine subangular 
structure; firm; few thin silt coatings 
on vertical ped faces and along cracks; 
strongly acid; clear smooth boundary. 

B22t—28 to 87 inches; dark brown (7.5YR 4/4) 
silty clay; common fine distinct strong 
brown (7.5YR 5/6) and grayish brown 
(10YR 5/2) mottles; moderate coarse 
angular blocky structure; firm; thin 
continuous clay films on ped faces; many 
dark stains of iron and manganese 
oxides on ped faces; strongly acid; 
abrupt smooth boundary. 

IIBx1—37 to 46 inches; mottled yellowish brown 
(LOYR 5/6), dark brown (10YR 4/3), 
and grayish brown (10YR 5/2) silty 
clay loam; weak coarse prismatic struc- 


ture parting to weak coarse blocky; very 
firm; compact with weakly expressed 
brittleness when moist; thin gray silt 
coatings and dark brown clay films on 
vertical ped faces and prisms; many 
dark stains and fine soft granules of iron 
and manganese oxides; very strongly 
acid; gradual smooth boundary. 

IIBx2—46 to 60 inches; mottled grayish brown 
(2.5Y 5/2) and yellowish brown (10YR 
5/6) light silty clay loam; weak coarse 
and very coarse prismatic structure; hard 
when dry, compact with very weakly ex- 
pressed brittleness when moist; thick 
silt coatings along vertical surfaces and 
cracks; strongly acid. 

The solum ranges from 30 to 60 inches or more in 
thickness. Depth to the fragipan is typically 27 to 38 
inches. The A horizon is dark brown or dark grayish 
brown when plowed. It is strongly acid or medium 
acid in reaction, except where limed. The B1 horizon is 
heavy silt loam or light silty clay loam. It is strongly 
acid or very strongly acid. The B21t horizon is brown 
or strong brown and is also strongly acid or very 
strongly acid. The B22t horizon is dark brown or dark 
yellowish brown and has fine or medium, distinct mot- 
tles of grayish brown or light brownish gray accom- 
panied by yellowish brown, strong brown, or yellowish 
red mottles. It is heavy silty clay loam or silty clay 
and is strongly acid or very strongly acid. The IIBx1 
horizon has weakly to moderately expressed brittle- 
ness when moist and hardness when dry within short 
horizontal distances. The IIBx horizon ranges from 
very weakly expressed to moderately expressed in com- 
pactness, brittleness, and hardness within both short 
horizontal and vertical distances. It is light silty clay 
loam or silt loam. 

Hatton soils are near Lindley, Keswick, and Marion 
soils. They have a finer textured subsoil than Lindley 
soils and a fragipan that is lacking in Lindley, Kes- 
wick, and Marion soils. Hatton soils are not as wet as 
Marion soils. 

HaB—Hatton silt loam, 2 to 5 percent slopes. This 
Soil is on the narrow, slightly convex tops of high 
ridges in the uplands. The areas are very long, narrow, 
and irregularly shaped. They range from about 5 to 
300 acres in size. This soil has a profile similar to that 
described as representative of the series, but in culti- 
vated areas it has a dark grayish brown silt loam sur- 
face layer about 7 to 9 inches thick. 

Included with this soil in mapping are a few areas 
where slopes are steeper than 5 percent. Also included 
are cultivated areas where the plow layer is mostly in 
the upper part of the subsoil and is silty clay loam. In 
places small areas of moderately well drained Weller 
soils and poorly drained Marion soils are included in 
mapping. These soils occupy flat to slightly concave 
areas on the wider parts of ridgetops. 

Runoff is medium, and the hazard of erosion is 
slight to moderate. The main concerns of management 
are controlling erosion and improving tilth, fertility, 
and organic matter content. Most areas of this soil are 
too narrow for terraces, and the need for grassed wa- 
terways to control erosion depends mostly on how the 
soils on the adjacent side slopes are used. Contour 
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farming has a limited use in some areas, but crop 
sequences that include grain and hay are probably the 
most effective means of cropping these soils and keep- 
ing erosion to a minimum. Plowing under crop residue, 
using green manure crops, and using minimum tillage 
practices help to build up organic matter content and 
maintain tilth. 

Most areas of this soil are not well suited to inten- 
sive cropping because of their long, narrow shapes 
and poor landscape position next to steep glacial till 
soils on the side slopes. Many areas are used for hay 
and pasture, and good management is needed to es- 
tablish a high quality forage cover and prevent 
overgrazing. These soils have moderate to severe 
limitations for urban uses and slight to moderate 
limitations for developing recreational facilities. Suit- 
ability as habitat for open land and woodland wildlife 
is good. Capability unit IIe-4. 

. HaC— Hatton silt loam, 5 to 9 percent slopes. This 
soil is on the narrow convex tops of high ridges in the 
uplands. The areas are very long, narrow, and irregu- 
larly shaped. They range from about 5 to 160 acres in 
size. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of the moderately drained Keswick soils and the well 
drained Lindley soils. Also included are small spots on 
the upper parts of slopes in cultivated areas where the 
silt loam surface layer has been eroded and the silty 
clay loam upper part of the subsoil is exposed. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main eoncerns of management are 
controlling erosion and improving tilth, fertility, and 
organic matter content. Most of the areas are too nar- 
row and irregularly shaped for use of terraces to con- 
trol erosion. Contour farming methods have a limited 
use in some areas, but cropping sequences that include 
small grains and hay are probably the most effective 
means of cropping these soils and keeping erosion to 
a minimum. Plowing under crop residue, using green 
manure crops, and using minimum tillage practices 
help to improve tilth and organie matter content. 

This soil is not suited to intensive cropping. A better 
use is for hay and pasture or woodland. Hay and pas- 
ture areas need good management to establish a high 
quality forage cover and prevent overgrazing. The soil 
has moderate to severe limitations for urban uses and 
slight to severe limitations for developing recreational 
facilities. Suitability as habitat for open land and 
woodland wildlife is good. Capability unit IIIe-4. 


Haynie Series 


The Haynie series consists of deep, well drained, 
level to nearly level soils on bottom land of the Mis- 
souri River. These soils formed in the silty alluvial 
sediment derived both locally and throughout the vast 
drainage area of the Missouri River and its tributar- 
ies. The native vegetation is a relatively thin, unstable 
cover of grasses, shrubs, and trees. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 7 inches thick. It 
is underlain, to а depth of 60 inches, by stratified, 
friable silt loam and very friable very fine sandy loam. 
The strata are dark grayish brown or brown, but a few 


yellowish brown and dark yellowish brown mottles are 
below a depth of about 30 inches. | 

Permeability is moderate, and available water са- 
pacity is high. Areas unprotected by levees are subject 
to flooding late in winter and in spring. The shrink- 
swell potential throughout this soil is low. 

Most areas of these soils are cultivated, and the main 
crops are corn, soybeans, small grains and hay. Many 
of the levee protected areas of Haynie soils are double 
cropped with such crops as winter wheat and soybeans. 
Only a few areas are used for pasture, and some small 
areas are wooded. 

Representative profile of Haynie silt loam about one 
mile east of Bonne Femme Creek and 100 feet north 
of U. S. Highway 40 in the south central part of survey 
2451, T. 49 N., R. 16 W.: 

Ар—0 to 7 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate medium 
granular structure; very friable; mildly 
alkaline; abrupt smooth boundary. 

C1—7 to 11 inches; dark grayish brown (10YR 
4/2) silt loam; weak medium granular 
structure; friable; mildly alkaline; 
slight effervescence; clear smooth bound- 


ary. 

C2—11 to 18 inches; brown (10YR 4/8) silt loam; 
weak medium subangular blocky struc- 
ture; friable; mildly alkaline; slight ef- 
fervescence; clear smooth boundary. 

C3—18 to 30 inches; dark grayish brown (10YR 
4/2) very fine sandy loam; weak medium 
subangular blocky structure; very fri- 
able; mildly alkaline; slight efferves- 
cence; gradual smooth boundary. 

C4—30 to 60 inches; dark grayish brown (10YR 
4/2) very fine sandy loam; few medium 
distinct, yellowish brown (10YR 5/6) 
and dark yellowish brown (10YR 4/4) 
mottles; massive; very friable; moder- 
ately alkaline; strong effervescence. 

The Ap horizon is very dark grayish brown or very 
dark gray. The C horizon is dominantly dark brown, 
brown, or dark grayish brown. Mottles of yellowish 
brown, dark yellowish brown, strong brown, grayish 
brown, light brownish gray, or gray are below a depth 
of 24 inches. The C horizon is mildly to moderately 
alkaline in reaction and contains free carbonates 
throughout. It is stratified silt loam in the upper part 
and very fine sandy loam with thin strata, lenses, and 
pockets of fine sand, loamy fine sand, fine sandy loam, 
very fine sand, and loamy very fine sand below a depth 
of about 18 inches. 

Haynie soils are near Carlow, Leta, Hodge, and 
Nodaway soils. They contain less clay and are not so 
wet as Carlow and Leta soils. Haynie soils contain 
more silt and clay than Hodge soils. They contain free 
carbonates that Nodaway soils lack, and are not so 
wet as Nodaway soils. 

Hn—Haynie silt loam. This level to nearly level soil 
is on low, slightly convex ribbonlike ridges and small 
mounds and in large areas of the Missouri River bot- 
tom land. The areas are round, long and narrow, or 
irregular in shape and range from 3 to about 600 acres 
in size. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas 
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of well drained Hodge soils. Also included are small 
areas of somewhat poorly drained Leta soils in de- 
pressions and narrow drainageways. In a few areas 
Short slopes are steeper than 2 percent. 

Runoff is slow, and the hazard of erosion is slight. 
The main concerns of management are improving 
fertility, building up organic matter content, and 
maintaining tilth. Plowing under of crop residue and 
using minimum tillage practices help to build up the 
organic matter content and maintain good tilth. 

This soil is well suited to intensive cropping. Un- 
protected areas, however, are subject to flooding, and 
at times, even protected areas are subject to flooding. 
The areas are not commonly used for pasture, but they 
provide good quality grass and legume hay and forage. 
The soil has severe limitations for urban uses and 
slight to severe limitations for developing recreational 
facilities, Suitability as habitat for open land and 
woodland wildlife is fair. Capability unit 1-1. 


Hodge Series 


The Hodge series consists of deep, well drained, 
level to nearly level soils on bottom land of the Mis- 
souri River. These soils formed in sandy alluvium de- 
posited during overflows and floods of the past 200 to 
300 years. The native vegetation is a relatively thin, 
unstable cover of grasses, shrubs, and trees. 

In a representative profile the surface layer is dark 
grayish brown loamy fine sand about 9 inches thick. 
It is underlain, to a depth of 60 inches, by dark gray- 
ish brown and brown, loose loamy fine sand. 

Permeability is rapid, and available water capacity 
is low. Areas unprotected by levees are subject to 
flooding late in winter and in spring. Shrink-swell 
potential is low. 

Many areas of these soils are cultivated. The soils 
have low natural fertility, and crop production is ex- 
tremely variable. Corn, soybeans, small grains, and 
hay are the main crops. A few areas are in pasture, 
and several areas are wooded. 

Representative profile of Hodge loamy fine sand in 
a cultivated field about 300 feet north and 2,000 feet 
west of the southeast corner of sec. 10, T. 49 N., R. 18 
W.: 


Ap—-0 to 9 inches; dark grayish brown (10YR 
4/2) loamy fine sand; weak medium 
granular structure; very friable; mildly 
alkaline; slight effervescence; abrupt 
smooth boundary. 

C1—9 to 22 inches; dark grayish brown (10YR 
4/2) loamy fine sand; single grained; 
loose; mildly alkaline; slight efferves- 
cence; gradual smooth boundary. 

C2—22 to 42 inches; dark grayish brown (10YR 
4/2) loamy fine sand; single grained; 
loose when dry; mildly alkaline; slight 
effervescence; gradual smooth boundary. 

C3—42 to 60 inches; brown (10YR 4/3) loamy 
fine sand; single grained; loose when 
dry; mildly alkaline. 

The Ap horizon is dark grayish brown, dark brown, 
or brown and is dominantly loamy fine sand, but the 
range includes fine sand. It is neutral or mildly alka- 
line in reaction. The C horizon is dark grayish brown, 


dark brown, or brown. It is stratified loamy fine sand 
or fine sand that has thin strata or lenses of silt, silt 
loam, or very fine sandy loam. The C horizon is neutral 
or mildly alkaline. It commonly contains free carbon- 
ates in the lower parts. 

Hodge soils are near Carlow, Haynie, Leta, and Nod- 
away soils. They have a lower content of silt and clay 
throughout their solum than all of these soils. They are 
not so wet as the Carlow and Leta soils. 

Ho—Hodge loamy fine sand. This soil is on low 
ridgelike mounds and in nearly level to slightly undu- 
lating areas of the landscape on Missouri River bottom 
land. The latter areas are generally near the active river 
channel. They range from long and narrow to irregu- 
lar in shape and from 2 to 200 acres in size. Slopes are 
0 to 2 percent. 

Included with this soil in mapping are small areas 
of well drained Haynie soils. A few small depressions 
and troughlike sloughs that have soils similar to the 
somewhat poorly drained Leta soils are also included 
in places. 

Runoff is slow, and the hazard of erosion by water 
other than flood water is slight. This sandy soil is 
subject to moderate or severe soil blowing when culti- 
vated or only sparsely covered by vegetation, Where 
areas are not protected by levees, the soil is subject to 
large washouts, mass deposits of new sediment, and 
constant reshaping by overflowing and retreating flood 
waters. The erosion and deposition need to be con- 
trolled by a permanent cover of trees, shrubs, and 
grasses. Good management of farmed areas includes 
a conservation cropping sequence that includes cover 
crops. Also, crop residue needs to be returned to the 
soil. Minimum tillage, use of windbreaks, and wind 
protective stripcropping help to control erosion and 
prevent excess moisture losses caused by wind. Addi- 
tions of plant nutrients, farm manure, and other or- 
ganic waste material help to improve fertility and 
build up organic matter content. 

This soil is poorly suited to most kinds of general 
farming. Some areas could be used for such specialized 
crops as small fruits or vegetables by applying inten- 
sive management and irrigation practices. A few areas 
are used for pasture. The soil has slight to severe limi- 
tations for urban uses and recreational development. 
Suitability as habitat for wildlife is fair to very poor. 
Capability unit IIIs-1. 


Keswick Series 


The Keswick series consists of deep, moderately well 
drained, moderately sloping to strongly sloping soils 
on uplands. These soils formed in a very thin mantle 
of loess and the underlying old glacial till. The native 
vegetation is deciduous trees. 

In a representative profile the surface layer is very 
dark grayish brown loam about 5 inches thick. The 
subsurface layer is brown loam about 5 inches thick. 
The upper part of the subsoil is reddish brown and 
yellowish red firm clay; the middle part is mottled, 
yellowish red and grayish brown firm clay; and the 
lower part, to a depth of 60 inches, is grayish brown, 
firm clay loam that has yellowish red and yellowish 
brown mottles. 

Permeability is slow, and available water capacity 
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is moderate. The shrink-swell potential of the subsoil is 
high. 
Most areas of these soils are used for pasture or hay. 
Some areas have never been cleared and remain 
wooded. À few areas are cultivated and planted mostly 
to corn, small grains, and hay. Where they are un- 
eroded, these soils have medium natural fertility, but 
where they are eroded, fertility is low. Wooded areas 
are mostly second growth oak and hickory. 
Representative profile of Keswick loam in a wooded 
area of Lindley and Keswick loams, 9 to 14 percent 
slopes, about 2,200 feet east and 400 feet north of the 
southeast corner of sec. 35, T. 52 N., R. 15 W.: 

А1—0 to 5 inches; very dark grayish brown 
(10YR 3/2) loam; moderate fine gran- 
ular structure; very friable; medium 
acid; clear smooth boundary. 

A2—5 to 10 inches; brown (10YR 5/3) loam; 
weak fine granular structure; very fri- 
able; strongly acid ; abrupt smooth bound- 


ary. 

IIB21t—10 to 13 inches; reddish brown (5Y 4/4) 
clay; moderate medium subangular 
blocky structure; firm; very plastic when 
wet; thin patchy pale brown (10YR 
8/8) silt coatings on ped faces; strongly 

cid; abrupt wavy boundary. 

IIB22t—13 to 20 inches; yellowish red (БҮК 5/6) 
clay; few fine faint, brown (10YR 5/3) 
mottles; weak fine angular blocky struc- 
ture; very firm; very plastic when wet; 
thick continuous clay films on all ped 
faces; strongly acid; clear smooth bound- 


ary. 

IIB23t—20 to 26 inches; mottled yellowish red 
(БҮВ 4/6) and grayish brown (2.5Y 
5/2) clay; weak medium angular blocky 
Structure; very firm; thick continuous 
clay films on all ped faces; strongly acid; 
clear smooth boundary. 

IIB24t—26 to 34 inches; grayish brown (2.5Y 
5/2) heavy clay loam; many medium 
distinct yellowish red (5YR 4/6) mot- 
tles; weak medium blocky structure; 
firm; common pressure faces on vertical 
surface of peds; medium acid; clear 
smooth boundary. 

IIB3—34 to 60 inches; mottled grayish brown 
(2.5Y 5/2), yellowish brown (10YR 
5/6), and yellowish red (5YR 4/6) clay 
loam; weak medium subangular blocky 
structure ; firm; medium acid. 

The solum ranges from about 42 to 60 inches or 
more in thickness. The Al horizon is very dark gray 
or very dark grayish brown. In plowed areas the Ap 
horizon is typically dark grayish brown and is about 
6 to 10 inches thick. The A horizon is dominantly 
loam, but the range includes silt loam. It is commonly 
strongly acid or medium acid in reaction. In some 
profiles the lower part of the A horizon has a thin 
band of pebbles. The IIB2 horizon is clay or heavy 
clay loam and very strongly acid to medium acid. The 
IIB3 horizon is light clay loam or clay loam and is 
strongly acid or medium acid. 

These soils are grayer in lower parts of the subsoil 


than is defined in the range for the series, but this 
difference does not alter their usefulness and behavior. 

Keswick soils are mapped as a complex with the 
Lindley soils. They are near Hatton, Mandeville, Men- 
fro, Norris, and Winfield soils. Keswick soils have a 
higher clay content in their subsoil and are wetter 
than the Lindley and Menfro soils. They lack the fragi- 
pan below the subsoil that is characteristic of Hatton 
soils. Keswick soils are deep and lack the underlying 
shale bedrock within a depth of 40 inches of the Man- 
deville soils and shallower Norris soils. They have a 
higher clay content in their subsoil than Winfield soils. 


Knox Series 


The Knox series consists of deep, well drained, mod- 
erately sloping to steep soils on uplands. These soils 
formed in thick deposits of loess. The native vegetation 
is deciduous trees and prairie grasses. 

In a representative profile the surface layer is dark 
brown silt loam about 7 inches thick. The subsurface 
layer is dark brown silt loam about 4 inches thick. The 
upper 21 inches of the subsoil is dark yellowish brown, 
firm heavy silt loam, and the lower 6 inches is yellow- 
ish brown, friable silt loam. The subsoil is underlain, 
2 a depth of about 38 inches, by yellowish brown silt 
oam. 

Permeability is moderate, and available water ca- 
pacity is high. Shrink-swell potential is low through- 
out these soils. 

Many areas of these soils are cultivated. They have 
a high natural fertility if uneroded, but in most areas 
the soils are eroded. The exposed subsoil has only me- 
dium natural fertility. Areas of less sloping soils are 
planted mainly to corn, soybeans, and small grains; 
areas of steeper soils are used for grass and legume 
hay or for pasture. A few small patches of tobacco are 
grown on these soils. Wooded areas are mostly confined 
to the steepest slopes and along the draws and drain- 
ageways. 

Representative profile of Knox silt loam, 5 to 9 per- 
cent slopes, at the edge of a cultivated field and wooded 
area, about 1,000 feet north and 700 oc east of the 
southwest corner of sec. 21, T. 51 N., К. 17 W.: 

Ар—0 to 7 inches; dark brown СОҮЕ 8/8) silt 
loam; moderate medium granular struc- 
ture; very friable; neutral; clear smooth 
boundary. 

A2-' to 11 inches; dark brown (10YR 4/3) silt 
loam; moderate fine subangular blocky 
Structure; very friable; common dark 
brown (10YR 3/3) coatings on ped 
faces; neutral; gradual smooth bound- 


ary. 

B21t—11 to 21 inches; dark yellowish brown 
(10YR 4/4) heavy silt loam; moderate 
medium subangular blocky structure; 
firm; thin patchy dark brown coatings 
on ped faces; neutral; gradual smooth 
boundary. 

B22t—21 to 32 inches; dark yellowish brown 
(10YR 4/4) heavy silt loam; weak me- 
dium subangular blocky structure; firm; 
neutral; gradual smooth boundary. 

B3—32 to 38 inches; yellowish brown (10YR 5/4) 
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silt loam; weak medium subangular 
blocky structure; friable; neutral; grad- 
ual smooth boundary. 

C—38 to 60 inches; yellowish brown (10YR 5/4) 
silt loam; massive; friable; mildly alka- 
line; calcareous. 

The solum ranges from about 36 inches to 50 inches 
in thickness. The Ap horizon is very dark grayish 
brown or dark brown and medium acid to neutral in 
reaction, depending on local practices of liming. The 
A2 horizon is dark brown when moist and pale brown 
when dry. Reaction ranges from medium acid to neu- 
tral. The B2t horion is dark yellowish brown or dark 
brown heavy silt loam or silty clay loam. It ranges 
from medium acid to neutral. The B3 horizon is yellow- 
ish brown and in places has streaks of strong brown. 
Reaction is slightly acid or neutral. The C horizon is 
dominantly yellowish brown but has streaks of strong 
brown and occasional horizontal bands of light brown- 
ish gray about 1 to 4 inches thick. It typically contains 
free carbonates. 

These soils contain free carbonates at depths less 
than in the defined range for the series, but this differ- 
ence does not alter their usefulness or behavior. 

Knox soils are near Marshall, Menfro, Norris, and 
Winfield soils. They have a thinner dark surface layer 
than Marshall soils. Knox soils have a darker surface 
layer than Menfro soils. They are deep and lack the 
weathered shale bedrock within a depth of less than 
20 inches that is characteristic of Norris soils. Knox 
soils are not so wet as Woodfield soils, and they lack 
the gray colors in the lower part of the subsoil that 
are characteristic of Winfield soils. 

KnC—Knox silt loam, 5 to 9 percent slopes. This 
soil is on the strongly dissected uplands and river 
bluffs bordering the valley of the Missouri River. It is 
on the tops and upper parts of the side slopes of the 
hills and ridges. Areas of this soil are highly irregular 
in shape and range from about 8 to 250 acres in size. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are small areas 
of well drained Menfro and Marshall soils. Some small 
areas where slopes are more than 9 percent as well as a 
few areas where slopes are less than 5 percent are also 
included. In some areas the surface layer has been 
eroded away, and the plow layer is the former upper 
part of the dark yellowish brown subsoil. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
controlling erosion and improving and maintaining 
fertility and organic matter content. Use of conserva- 
tion cropping sequences, terraces, grassed waterways, 
stripcropping techniques, and cover crops help in con- 
trolling erosion. Plowing down crop residue and using 
green manure crops will help to maintain and build 
up organic matter content. Minimum tillage helps to 
control erosion and maintain tilth and organic matter 
content. 

This soil is moderately well suited to crops where 
erosion is controlled. Many areas are in pasture, and 
good management is needed to establish high quality 
forage and prevent overgrazing. This soil has slight to 
moderate limitations for most urban uses and slight to 
severe limitations for recreational projects. Suitability 


as habitat for open land and woodland wildlife is good. 
Capability unit IIIe-1. 

KnD3—Knox silt loam, 9 to 14 percent slopes, se- 
verely eroded. This soil is on the strongly dissected 
uplands and river bluffs bordering the valley of the 
Missouri River. It is on narrow ridges and hilltops as 
well as on complex side slopes. Many areas have been 
dissected by deeply entrenched drainageways, ravines, 
and small secondary streams. The areas are irregularly 
Shaped and range from about 3 to 180 acres in size. 
This soil has a profile smilar to that described as repre- 
sentative of the series. Most of the surface layer has 
been eroded away, however, and the plow layer is 
mainly the former upper part of the subsoil. 

Included with this soil in mapping are small areas 
of well drained Menfro and Marshall silt loams and a 
few areas of moderately well drained Winfield soils. 
Also included are some small areas of well drained 
Lindley loams and Norris silt loams that are on the 
lower parts of side slopes and in escarpmentlike spots 
along streams and ravines. 

Runoff is rapid, and the hazard of erosion is severe. 
Controlling erosion, improving fertility, and building 
up the organic matter content are the major concerns 
of management. The use of diversion terraces, grassed 
waterways, striperopping techniques, and conserva- 
tion crop sequences that include small grains and hay 
help in controlling erosion. Plowing down of crop resi- 
due helps to build up the organic matter content. 

This soil is not suited to intensive cropping, but 
where erosion is controlled production of most locally 
adapted crops is good. Many areas are used for pas- 
ture, and good management 1s needed to establish high 
quality forage and prevent overgrazing. The soil has 
moderate to severe limitations for most urban uses 
and slight to severe limitations for. recreational pro- 
jects. Suitability as habitat for open land and wood- 
land wildlife is good. Capability unit IVe-4. 

KnE3—Knox silt loam, 14 to 30 percent slopes, se- 
verely eroded. This soil is on the strongly dissected 
uplands and river bluffs bordering the valley of the 
Missouri River. It is mostly on the side slopes. The 
areas are irregularly shaped, and they range from 
about 7 to 600 acres in size. This soil has a profile 
similar to that described as representative of the 
series, but the surface layer has been completely eroded 
away and the plow layer is the former upper part of 
the subsoil. 

Included with this soil in mapping are small areas 
of well drained Menfro silt loams and moderately well 
drained Winfield silt loams. Also included are a few 
small areas of well drained Lindley loams and shallow 
to bedrock Norris silt loams that are mostly on the 
lower parts of the side slope or escarpmentlike positions 
along the narrow valleys and ravines. 

Runoff is very rapid, and the hazard of erosion is 
very severe. The main concern of management is con- 
trolling erosion. Since steepness of slope limits the 
kind of erosion control measures that can be applied, 
better use of this soil is for permanent grass-legume 
hay or pasture. Good management is needed to estab- 
lish high quality forage, and prevention of overgrazing 
is a necessary precaution in pastures. 

This soil is not suited to intensive cropping, and it 
has limitations for such cropping sequences as small 
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grains and hay. It has severe limitations for most 
urban uses and recreational development. Suitability 
as open land wildlife habitat is fair, and suitability 
as woodland wildlife habitat is good. Capability unit 
УІе-4. 


Ladoga Series 


The Ladoga series consists of deep, moderately well 
drained, gently sloping to moderately sloping soils on 
uplands. These soils formed in moderately thick de- 
posits of loess. The native vegetation is deciduous 
trees and prairie grasses. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 7 inches thick. The 
subsurface layer is dark grayish brown silt loam about 
4 inches thick. The upper part of the subsoil is dark 
brown, friable light silty clay loam and firm heavy 
silty clay loam. The middle part is grayish brown, firm 
silty clay loam mottled with yellowish brown. The 
lower part, to a depth of 60 inches, is grayish brown 
friable silt loam mottled with strong brown. 

Permeability is moderately slow, and available 
water capacity is high. The shrink-swell potential of 
the subsoil is moderate to high. 

Most areas of these soils are cultivated, and they 
have a medium natural fertility. The main crops are 
corn, soybeans, small grains, and grass and legume 
hay. Some areas are in pasture, and a few areas are 
wooded. 

Representative profile of Ladoga silt loam, 2 to 5 
percent slopes, in a cultivated field, about 1,740 feet 
south and 50 feet west of the northeast corner of sec. 
21, T. 50 N., К. 15 W.: 

Ap—0 to 7 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
granular structure; very friable; slightly 
acid; abrupt smooth boundary. 

A2—7 to 11 inches; dark grayish brown (10YR 
4/2) silt loam; weak medium platy 
structure parting to weak fine subangu- 
lar blocky structure; friable; medium 
acid; abrupt smooth boundary. 

B1—11 to 16 inches; dark brown (10YR 4/3) 
light silty clay loam; weak fine suban- 
gular blocky structure; friable; common 
thin silt coatings on ped faces; medium 
acid; gradual smooth boundary. 

B21t—16 to 29 inches; brown (10YR 4/3) heavy 
silty clay loam; moderate medium sub- 
angular blocky structure; firm ; thin dis- 
continuous clay films on ped faces; 
strongly acid; gradual smooth boundary. 

B22t—29 to 46 inches; grayish brown (10YR 
5/2) silty clay loam; common fine dis- 
tinct yellowish brown (10YR 5/6) mot- 
tles; weak medium subangular blocky 
structure; firm; common fine dark con- 
cretions and iron stains; thin patchy 
clay films on ped faces; strongly acid; 
gradual smooth boundary. 

B23t—46 to 56 inches; grayish brown (10YR 
5/2) silty clay loam; many fine distinct 
yellowish brown (10YR 5/6 and 5/8) 
mottles; weak medium subangular blocky 


structure; firm; thin patchy clay films 
on ped faces; common fine dark con- 
cretions and iron stains; medium acid; 
gradual wavy boundary. 

B3—56 to 60 inches; grayish brown (10YR 5/2) 
silt loam; common fine distinct strong 
brown (7.5YR 5/6) mottles; weak med- 
ium subangular blocky structure; fri- 
able; common fine dark concretions; 
medium acid. 

The solum ranges from about 40 to 60 inches or more 
in thickness. The Ap horizon is very dark gray, very 
dark grayish brown, or very dark brown. It is slightly 
acid or neutral. The A2 horizon is strongly acid or 
medium acid, but it is lacking in some profiles. The B1 
horizon is also lacking in some profiles, The B21t hor- 
izon is dark brown or dark yellowish brown and is 
strongly acid or medium acid. It is medium to heavy 
silty clay loam. The B22t and B23t horizons are me- 
dium acid. The B3 horizon is silt loam or light silty clay 
loam, and it ranges from strongly acid to slightly acid. 

These soils have gray color at a depth less than that 
in the defined range for the series, but this difference 
does not alter their usefulness or behavior. 

Ladoga soils are near Armstrong, Gara, Marion, 
Pershing, and Weller soils. They have a slightly lower 
clay content in the subsoil than Armstrong soils, and 
they lack the reddish mottles and contain less fine sand 
or coarse particles than those soils. Ladoga soils 
formed completely in loess, and Gara soils formed in 
glacial till. Ladoga soils contain less fine sand or 
coarse particles than Gara soils. They have a lower 
clay content in the subsoil than Marion, Pershing, 
and Weller soils and are not so wet as those soils. 
Ladoga soils also have a darker surface layer than 
Weller soils. 

LaB—Ladoga silt loam, 2 to 5 percent slopes. This 
Soil is on narrow to moderately wide moundlike ridge- 
tops of upland divides. The areas are irregularly 
shaped but commonly are longer than they are wide. 
They range from 8 to 200 acres in size. This soil has 
the profile described as representative of the series. 

Included with this soil in mapping are small areas 
of moderately well drained Sharpsburg silt loam, Win- 
field silt loam, and Gara loam. On the wider ridgetops 
are small areas of somewhat poorly drained Pershing 
silt loam and Grundy silt loam that occupy flat spots 
or slight depressions at the heads of drainageways. 

Runoff is medium, and the erosion hazard is mod- 
erate. The main concerns of management are control- 
ling erosion and improving tilth and fertility. Be- 
cause of the long, narrow shape of the areas and the 
ridgetop positions of this soil, terrace systems are gen- 
erally not constructed for its protection. Instead, they 
are mainly designed to accommodate the soils im- 
mediately adjacent to this soil. Conservation cropping 
sequences, minimum tillage, and cover crops help to 
control erosion. Returning crop residues to the soil 
and using green manure crops help to build up the 
organic matter content and maintain conditions of 
good tilth. 

This soil is well suited to intensive cropping. Some 
areas are in pasture, and good management is needed 
to establish high quality forage and prevent overgraz- 
ing. This soil has slight to severe limitations for urban 
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uses and slight to moderate limitations for recrea- 
tional development. Suitability as habitat for open 
land and woodland wildlife is good. Capability unit 
Пе-4. 

LaC—Ladoga silt loam, 5 to 9 percent slopes. This 
soil is on side slopes and rounded tops of moderately 
wide ridges of upland divides. The areas are irregularly 
shaped and range from about 2 to 250 acres in size. 
This soil is similar to that described as representative 
of the series except the surface layer is commonly 
slightly thinner, and the subsurface and surface layers 
have been mixed together in plowing. 

Included with this soil in mapping are small areas 
of moderately well drained Sharpsburg silt loam, Win- 
field silt loam, and Gara loam. Also included are a few 
small areas where slopes are more than 9 percent and 
spots where loess is 20 to 40 inches thick over old 
glacial till. In a few small areas along the lower parts 
of side slopes, the underlying bedrock is at a depth 
of 50 inches or less. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
controlling erosion, improving fertility, and maintain- 
ing tilth. Terrace systems, grass waterways, strip- 
cropping, conservation crop sequences, and cover 
crops help to control erosion. Minimum tillage, return 
of crop residue, and use of green manure crops help to 
maintain the organic matter content and tilth. 

This soil is suited to most crops where erosion is 
controlled. Many areas are used for pasture, and good 
management is needed to establish high quality forage 
and prevent overgrazing. This soil has slight to severe 
limitations for urban uses and recreational develop- 
ment. Suitability as habitat for open land and wood- 
land wildlife is good. Capability unit IIIe-4. 


Leta Series 


The Leta series consists of deep, somewhat poorly 
drained, level to nearly level soils on bottom land of 
the Missouri River. These soils formed in silty and 
clayey alluvial sediment. The native vegetation is 
mostly deciduous trees, wetland shrubs, and some 
Sedges and grasses. 

In a representative profile the surface layer is very 
dark grayish brown silty clay in the upper 7 inches 
and very dark gray silty clay in the lower 12 inches. 
The subsoil is very dark grayish brown, very firm 
silty clay that has dark gray and dark yellowish brown 
mottles. It is about 15 inches thick. It is underlain by 
a layer of dark gray and grayish brown, friable silt 
loam at а depth of about 34 inches and dark grayish 
brown, firm clay at a depth of 40 inches. 

Permeability is slow, and available water capacity 
is moderate. A seasonal high water table is present in 
winter and in spring. The shrink-swell potential is 
high throughout the clayey parts of these soils. The 
soils are subject to flooding in areas unprotected by 
levees and subject to ponding in slightly depressed 
areas and old sloughs. 

Most areas of these soils are cultivated. The main 
crops are corn, soybeans, and small grains. The soils 
have a medium natural fertility. A few areas are in 
pasture or are wooded. 

Representative profile of Leta silty clay in a culti- 


vated field about 800 feet west and 300 feet south of 
d northeast corner of survey 2626, T. 48 N., R. 17 


Ар—0 to 7 inches; very dark grayish brown 
(10YR 3/2) silty clay ; moderate medium 
granular structure; firm; mildly alka- 
line; abrupt smooth boundary. 

A11— 7 to 10 inches; very dark gray (10YR 3/1) 
silty clay; moderate fine subangular 
blocky structure; firm; neutral; gradual 
smooth boundary. 

A12—10 to 19 inches; very dark gray (10YR 3/1) 
silty elay; moderate medium subangular 
blocky structure; firm; neutral; gradual 
smooth boundary. 

B2—19 to 34 inches; very dark grayish brown 
(2.5Y 3/2) silty clay; few fine faint 
dark gray (10YR 4.1) and dark yellow- 
ish brown (10YR 4/4) mottles; moder- 
ate coarse angular blocky structure; very 

` firm; slightly plastic; mildly alkaline; 
clear smooth boundary. 

IIC1g—34 to 40 inches; dark gray (10YR 4/1) 
and grayish brown (2.5Y 5/2) silt loam; 
common medium brown (10YR 5/3) 
mottles; weak medium subangular blocky 
structure; friable; moderately alkaline; 
calcareous; clear smooth boundary. 

IIIC2g—40 to 60 inches; dark grayish brown 
(2.5Y 4/2) silty clay; common fine dis- 
tinct yellowish brown and gray (10YR 
5/1) mottles; weak coarse angular blocky 
structure; firm; moderately alkaline; cal- 
careous. 

The solum ranges from 20 to 38 inches in thickness. 
The A horizon is very dark grayish brown or very 
dark gray silty clay or silty clay loam. It is neutral or 
mildly alkaline in reaction. The B2 horizon is very 
dark grayish brown or dark grayish brown silty clay 
or heavy silty clay loam. In some profiles it contains 
free carbonates. The IIC horizon is stratified, and the 
strata range from thin to thick silt loam, very fine 
sandy loam, silty clay loam, and silty clay. Some pro- 
files have thin strata of loamy fine sand and fine 
sandy loam. The IIC horizon is mildly alkaline or 
moderately alkaline in reaction. It contains free car- 
bonates. 

These soils have a thicker dark colored surface layer 
than is defined in the range for the series. Also, free 
carbonates and the finer textured underlying material 
are deeper than is defined in the range for the series. 
These differences, however, do not alter usefulness or 
behavior of the soils. 

Leta soils are near Carlow, Haynie, Hodge, and 
Nodaway soils. They are not so wet or so clayey 
throughout their profile as the Carlow soils. Leta soils 
are more poorly drained and have more clay in the 
upper 40 inches than Haynie and Nodaway soils. They 
are more poorly drained and finer textured throughout 
their profile than Hodge soils. 

Le—Leta silty clay. This soil is on level to slightly 
concave and depressed areas of Missouri River bottom 
land. The areas range from long and narrow to irregu- 
lar in shape and from about 5 to 800 acres in size. 
Slopes are 0 to 2 percent. 
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Included with this soil in mapping are small areas 
of poorly drained Carlow silty clay. Also included are 
small areas of well drained Haynie silt loam and, along 
the boundary lines where these two soils join, areas 
of Leta soils that have a thin silt loam surface layer. 

Runoff is slow, and depressed areas are subject to 
brief periods of ponding. Flooding, removing excess 
water, and maintaining tilth are the major concerns 
of management. The use of dikes, ditches, land grad- 
ing, and large flood control measures help to remove 
excess water and control flooding. The plowing down 
of crop residue and green manure crops and the use of 
minimum tillage methods help to improve tilth. Timing 
plowing and planting operations to concur with opti- 
mum soil moisture conditions is extremely important. 
Fall plowing is beneficial in most cases. 

This soil is suited to crops where flooding is con- 
trolled or is infrequent. It has severe limitations for 
urban uses and recreational development. Suitability 
as habitat for open land wildlife is fair, and suitability 

.as habitat for woodland wildlife is good. Capability 
unit IIw-2. 


Lindley Series 


The Lindley series consists of deep, well drained, 
moderately sloping to steep soils on uplands. These 
soils formed in loamy glacial till. The native vegeta- 
tion is deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown loam about 3 inches thick. The subsur- 
face layer is brown loam about 4 inches thick. The 
subsoil is firm clay loam about 39 inches thick. The 
upper 25 inches of the subsoil is strong brown, and the 
lower 14 inches is strong brown with grayish brown 
and brown mottles. The underlying material is mot- 
nd yellowish brown and light brownish gray clay 
oam. 

Permeability is moderately slow, and available 
a capacity and shrink-swell potential are mod- 
erate. 

Most areas of these soils are used for pasture, hay, 
or woodland. Natural fertility is medium, but the steep- 
ness of the slopes has limited the use of these soils for 
cultivated crops. A few areas are in corn, small grains, 
soybeans, and hay. 

Representative profile of Lindley loam, 14 to 30 
percent slopes, in a wooded area about 2,500 feet south 
and 400 feet east of the northeast corner of sec. 35, T. 
52 N., R. 15 W.: 

À1—0 to 3 inches; dark grayish brown (10YR 
4/2) loam; weak fine granular structure; 
very friable; strongly acid; abrupt ir- 
regular boundary. 

A2—3 to 7 inches; brown (10YR 5/3) loam; 
weak fine granular structure; very fri- 
able; very strongly acid; clear smooth 
boundary. 

В11—7 to 9 inches; strong brown (7.5YR 5/6) 
light clay loam; strong fine subangular 
blocky structure; firm; thin brown silt 
coating on some ped faces; very strongly 
acid; abrupt smooth boundary. 

B21t—9 to 18 inches; strong brown (7.5YR 5/6) 
clay loam; moderate medium subangular 


blocky structure; firm thin continuous 
clay films on ped faces; very strongly 
acid; gradual smooth boundary. 

B22t—18 to 25 inches; strong brown (7.5YR 5/6) 
clay loam; moderate coarse subangular 
blocky structure; firm; thin continuous 
clay films on ped faces; very strongly 
acid; gradual smooth boundary. 

B23t—25 to 34 inches; strong brown (7.5YR 5/6) 
clay loam; many fine distinet grayish 
brown (10YR 5/2) mottles; moderate 
coarse subangular blocky structure; firm; 
thin patchy clay films on ped faces; few 
clean sand grains; very strongly acid; 
gradual smooth boundary. 

B24t—34 to 46 inches; strong brown (7.5YR 
5/6) clay loam; few fine distinct brown 
(10YR 5/3) and grayish brown (10YR 
5/2) mottles; weak coarse subangular 
blocky structure; firm; very strongly 
acid; gradual smooth boundary. 

C—46 to 60 inches; mottled yellowish brown 
(10YR 5/6) and light brownish gray 
2.5Y 6/2) clay loam; massive; firm; con- 
tains small white specks, but no effer- 
vescence when tested with dilute hydro- 
chloric acid; slightly acid. 

The solum is about 35 to 50 inches thick. The A 
horizon is dark grayish brown, dark brown, or brown 
when plowed. The A2 horizon is usually incorporated 
into the plow layer. Reaction of the A horizon ranges 
from very strongly acid to medium acid. The B horizon 
is strong brown, yellowish brown, or dark yellowish 
brown. It is very strongly acid or strongly acid. In 
some profiles gray mottles are lacking in the B22t and 
B23t horizons. The C horizon is light clay loam, clay 
loam, or heavy loam. It ranges from slightly acid to 
mildly alkaline. 

Lindley soils are near Hatton and Keswick, Man- 
deville, Menfro, Norris, and Winfield soils. Lindley 
soils have a lower clay content in the B horizon, and 
they lack the fragipan of Hatton soils. Lindley soils 
are better drained than Keswick soils. 

LnE—Lindley loam, 14 to 30 percent slopes. This 
soil is on the side slopes of upland ridges. Àreas are 
5 to 600 acres or more in size and are irregular in 
shape. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are some small 
areas of moderately well drained Hatton silt loam, 
Keswick loam, and Gara loam. Also included are small 
areas where the slope is less than 14 percent or more 
than 30 percent. Hatton soils are on narrow, sharply 
rounded ridgetops. Keswick soils are on the upper 
parts of side slopes, and Gara soils are in small, nar- 
row areas along the lower parts of side slopes. Small 
areas of shallow Norris silt loam and moderately deep 
Mandeville silt loam are also included in mapping. 
They are mostly on lower side slopes or in escarpment- . 
like spots of deeply entrenched ravines and small 
streams. Moderately well drained Nodaway silt loam, 
well drained Napier silt loam, and poorly drained 
Bremer soils are on very narrow bottom lands 50 to 
200 feet wide. These areas are dissected by many small, 
intermittent drainageways and streams. 
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Runoff is very rapid, and the hazard of erosion is 
severe to very severe. Because of its slope, extreme 
susceptibility to erosion, and medium natural fertility, 
this soil is not well suited to most farm uses. It is used 
mainly for woodland and, to a lesser extent, for pas- 
ture. Under good management, high quality forage 
plants can be established, and overgrazing can be pre- 
vented. Woodland management practices such аз 
selective harvest cutting and the exclusion of grazing 
by livestock help to improve the existing stands of 
timber. The natural reproduction of the more desirable 
species such as white oak, black oak, red oak, ash, and 
walnut should be encouraged. 

This soil has moderate to severe limitations for ur- 
ban and recreational development. Suitability as habi- 
tat for open land wildlife is fair, and suitability as 
habitat for woodland wildlife is good. Capability unit 
VIe-4. 

LrE3—Lindley clay loam, 14 to 30 percent slopes, 
severely eroded. This soil is on side slopes of upland 
ridges. Areas are 5 to 80 acres in size and are irregular 
in shape. This soil has a profile similar to that des- 
cribed as representative of the series, but erosion has 
largely removed the original loam surface layer. The 
present surface layer consists mainly of material from 
the clay loam subsoil. 

Ineluded with this soil in mapping are small areas 
of shallow Norris silt loam and moderately deep Man- 
deville silt loam and small areas of moderately well 
drained Winfield silt loam and well drained Menfro 
silt loam. Also included are moderately well drained 
Keswick soils in severely eroded spots on the upper- 
most parts of side slopes, areas where the soil has 
slopes of less than 14 percent, and spots where the soil 
still has a loam surface layer. 

Runoff is very rapid, and the hazard of erosion is 
very severe. This soil is not suited to crops. Most areas 
are either in pasture or in the brush stage of reforesta- 
tion. Establishment of high quality forage for pasture 
and prevention of overgrazing are serious concerns. 
Protection from grazing livestock is important in 
areas where woodland is being reestablished. Repro- 
duction of such species as white oak, red oak, black 
oak, ash, and walnut should be encouraged. 

This soil is better suited to pasture or woodland than 
to other uses. It has moderate to severe limitations for 
urban and recreational developments. Suitability as 
habitat for open land wildlife is fair, and suitability 
as habitat for woodland wildlife is good. Capability 
unit УПе-7. 

LsC—Lindley and Keswick loams, 5 to 9 percent 
slopes. These soils are on the narrow tops and side 
slopes of upland ridges. Areas are about 5 to 160 acres 
in size and are irregular in shape. These soils generally 
occur together. Most mapped areas contain both soils, 
but some areas are entirely one or the other. 

The Lindley soil makes up about 60 percent of the 
total acreage of this mapping unit, and the Keswick 
soil makes up about 40 percent. The Lindley soil is 
on middle and lower parts of side slopes, and the Kes- 
wick soils have profiles similar to those described as 
representative of their series, but in many cultivated 
areas the surface layer is dark grayish brown or brown 
loam about 7 inches thick. 

Included with these soils in mapping are small areas 


of moderately well drained Hatton, Weller, and Win- 
field silt loams. These soils generally are on ridgetops 
adjoining upper parts of side slopes and are inclusions 
in areas of the Keswick soil. Also included are some 
small areas of the moderately well drained Gara and 
Armstrong loams and small areas of soils that have 
slightly steeper slopes and have been eroded to such an 
extent that the plow layer is clay loam or clay. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The control of erosion and the improve- 
ment of tilth and fertility are the main concerns of 
management. These soils are not well suited to inten- 
sive cropping. When cultivated, however, diversions, 
terraces, grassed waterways, minimum tillage, strip- 
cropping, contour farming, cover crops, cropping 
sequences that include small grains, and long term 
grass-legume hay erops help to control erosion. Green 
manure crops and the return of crop residues help to 
build up the organic matter content and maintain 
tilth. Pastured areas need good management to estab- 
lish high quality forage and prevent overgrazing. 
Woodlands should be managed to improve existing 
stands by using selective harvest cutting methods and 
excluding livestock. Cutting operations should favor 
natural reproduction of species such as white oak, red 
oak, black oak, ash, and walnut. 

These soils are suited to limited cropping, but they 
are better suited to permanent hay or pasture. They 
have slight to severe limitations for urban and recrea- 
tional development. Suitability as habitat for open 
land and woodland wildlife is good. Capability unit 
IIIe-4. 

LsD—Lindley and Keswick loams, 9 to 14 percent 
slopes. These soils are on side slopes of upland ridges. 
Areas are about 5 to 200 acres in size and irregular in 
shape. These soils generally occur together. Most 
mapped areas contain both soils, but some areas are 
entirely one or the other. 

Lindley soil generally makes up about 70 percent of 
an area, and Keswick soil makes up about 30 percent. 
Lindley soil is on the middle and lower parts of side 
slopes, and Keswick soil is on the uppermost parts of 
side slopes. In some areas only one soil is present. The 
Lindley soil has a profile similar to that described as 
representative of the series, but in cultivated areas it 
has a brown loam surface layer about 5 to 7 inches 
thick. The Keswick soil has the profile described as 
representative of the series. 

Included with these soils in mapping are small areas 
of moderately well drained Hatton silt loam. Also, 
some small areas of shallow Norris silt loam and mod- 
erately deep Mandeville silt loam are on the lower 
parts of side slopes or in escarpmentlike spots along 
deeply entrenched drainageways. Small areas where 
the soil is eroded and the surface layer is clay loam or 
clay are also included. 

Runoff is rapid, and the hazard of erosion is severe 
to very severe. The control of erosion and the improve- 
ment and maintenance of tilth and fertility are the 
main concerns of management. When cropped, a se- 
quence that includes small grains and long term grass 
and legume hay crops are needed to control erosion. 
Diversions, contour farming, grassed waterways, 
stripcropping, and cover crops benefit some areas. Re- 
turn of crop residue helps build up the organic matter 
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content. Pasture or permanent hay is a better use, 
however, for many areas of these soils. Good manage- 
ment is needed to establish a high quality forage or 
hay crop and to prevent overgrazing or excessive cut- 
ting. Such woodland management practices as selec- 
tive harvest cutting methods and the exclusion of live- 
Stock from wooded areas helps improve existing 
stands. Cutting operations need to favor natural re- 
production of species such as white oak, red oak, black 
oak, ash, and walnut. 

These soils are not well suited to cropping. They are 
better suited to permanent hay or pasture. They have 
moderate to severe limitations for urban uses and 
recreational development. Suitability as habitat for 
open land and woodland wildlife is good. Capability 
unit IVe-4. 

LwD3—Lindley and Keswick clay loams, 9 to 14 per- 
cent slopes, severely eroded. These soils are on side 
slopes of upland ridges. Areas are about 7 to 150 acres 
in size and are irregular in shape. These soils generally 
oceur together. Most mapped areas contain both soils, 
but some areas are entirely one or the other. 

Lindley soil commonly makes up about 70 percent 
of an area, and Keswick soil makes up about 30 per- 
cent. The Lindley soil is on the middle and lower parts 
of side slopes, and the Keswick soil is on the upper- 
most parts of side slopes. These soils have profiles 
similar to those described as representative of their 
respective series, except that erosion has largely re- 
moved the original loam surface layer. As a result the 
present surface layer is mainly material from the up- 
per part of the subsoil. 

Included with these soils in mapping are small areas 
of moderately well drained Hatton silt loam and Win- 
field silt loam. Also included are some small areas of 
shallow Norris silt loam and moderately deep Mande- 
ville silt loam on lower parts of side slopes or in es- 
. earpmentlike spots along deeply entrenched drain- 
ageways and ravines. 

Runoff is very rapid, and the hazard of erosion is 
very severe. Most areas are not suited to cropping, and 
permanent hay or pasture are good farm uses. Good 
management is needed to establish a high quality 
forage or hay crop and to prevent overgrazing or ex- 
cessive cutting. Protection from livestock is needed in 
areas that are becoming wooded once again. Species 
such as white oak, red oak, black oak, ash, and walnut 
should be favored. 

These soils are better suited to permanent hay, pas- 
ture or woodland than to other uses. They have mod- 
erate to severe limitations for urban and recreational 
developments. Suitability as habitat for open land and 
Ween species of wildlife is good. Capability unit 

e-7. 


Mandeville Series 


The Mandeville series consists of moderately deep, 
well drained, moderately sloping to steep soils on up- 
lands. These soils formed in residuum weathered from 
silty and clayey shale. The native vegetation is de- 
ciduous trees. 

In a representative profile the surface layer is dark 
brown silt loam about 5 inches thick. The subsurface 
layer is brown silt loam about 8 inches thick. The 
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upper part of the subsoil is dark yellowish brown, fri- 
able heavy silt loam. The middle part is dark yellow- 
ish brown, firm silty clay loam and yellowish brown, 
firm silty clay loam. The lower part is brown, firm 
silty clay loam that has yellowish brown mottles. It is 
underlain by light olive brown, soft, weathered silty 
and clayey shale at a depth of about 35 inches. 

Permeability and available water capacity are mod- 
erate. The shrink-swell potential of the subsoil is low. 

Most areas of these soils are used for pasture or hay, 
or they remain wooded. These soils have low natural 
fertility. A few areas of the less sloping soils are 
planted to corn, soybeans, and small grains. 

Representative profile of Mandeville silt loam, 9 to 
14 percent slopes, in pasture about 2,100 feet east and 
470 feet south of the northwest corner of sec. 32, T. 
52 N., R. 15 W.: 

À1—9 to 5 inches; dark brown (10YR 4/3) silt 
loam; strong fine granular structure; 
very friable; slightly acid; clear smooth 
boundary. 

A2—-5 to 8 inches; brown (10YR 5/3) silt loam; 
moderate fine granular structure; very 
friable; slightly acid; clear smooth 
boundary. 

Bi—8 to 11 inches; dark yellowish brown (10YR 
4/4) heavy silt loam; moderate coarse 
granular structure; friable; common 
fine weathered shale fragments ; medium 
acid; clear smooth boundary. 

B21t—11 to 19 inches; dark yellowish brown 
(10YR 4/4) silty clay loam; moderate; 
very fine subangular blocky structure; 
firm; common medium weathered shale 
fragments ; medium acid; gradual smooth 


boundary. 

B22t—19 to 26 inches; yellowish brown (10YR 
5/4) silty clay loam; moderate fine sub- 
angular blocky structure; firm; thin 
patchy dark brown clay films on ped 
faces; common weathered shale frag- 
ments; strongly acid; gradual smooth 
boundary. 

B3—26 to 35 inches; brown (10YR 5/3) silty clay 
loam; common fine distinct yellowish 
brown (10YR 5/6) mottles; weak fine 
subangular  blocky structure; firm; 
many weathered shale fragments that 
have dark streaks and stains of iron and 
manganese oxides on surfaces; strongly 
acid; clear wavy boundary. 

Cr—35 to 60 inches; light olive brown (2.5Y 
5/3) soft weathered silty and clayey 
shale that can easily be dug with a hand 
Spade. 

The solum ranges from about 21 to 45 inches in 
thickness. Where these soils are plowed, the A2 hori- 
zon is mixed into a dark brown, brown, or yellowish 
brown plow layer about 6 to 8 inches thick. The B1 
horizon is brown, dark brown, or dark yellowish brown 
heavy silt loam or loam. It is strongly acid or medium 
acid in reaction. The B2t horizon is dark yellowish 
brown, yellowish brown, brown, or dark brown heavy 
silt loam or light silty clay loam. It is very strongly 
acid or strongly acid. The B3 horizon is yellowish 
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brown or brown heavy silt loam, heavy loam, light 
silty clay loam, or light clay loam. It ranges from very 
strongly acid to medium acid. The C horizon is soft, 
and it generally can be easily dug with a hand spade. 
In some profiles, however, thin to moderately thick 
layers of limestone are at a depth of 5 feet or more. 

These soils contain more clay in the B and C hori- 
zons than is within the defined range for the series, 
but this difference does not alter their usefulness and 
behavior. 

Mandeville soils are near Lindley, Keswick, and 
Norris soils. Mandeville soils formed in residuum 
weathered from shale, and they lack the deep, thicker 
subsoil and loamy underlying material of the Lindley 
and Keswick soils that formed in glacial till. They are 
not so wet as Keswick soils and have a lower clay 
content in the subsoil. Mandeville soils are slightly 
deeper and have a thicker, finer textured subsoil than 
Norris soils. 

MaC—Mandeville silt loam, 5 to 9 percent slopes. 
This soil is on the rounded tops and sides of upland 
ridges. Areas of this soil are irregularly shaped and 
range from about 5 to 120 acres in size. 

Included with this soil in mapping are a few small 
areas of shallow Norris silt loam and small outcrops 
of the interbedded layers of limestone. The Norris 
soils are mostly on the higher part of the ridgetops 
or at the pointlike ends of ridges, and the outcrops of 
the interbedded limestone usually are along the lower 
or outer edges of these areas. Some small areas of mod- 
erately well drained Weller silt loam and poorly 
drained Marion silt loam are included where these 
areas border the flatter parts of wide ridgetops. Also 
included are a few small spots of Lindley and Keswick 
soils that are on the higher parts of narrow ridgetops 
or side slopes. 

Runoff is medium, and the hazard of erosion is 
moderate to severe. The main concerns of management 
are controlling erosion and improving tilth and fer- 
tility. Most areas of this soil are not well suited to 
intensive cropping because of the irregular shape of 
the areas and the complex slopes. Where they are cul- 
tivated, conservation cropping sequences that include 
long term grass and legume hay provide the best con- 
trol of erosion. Minimum tillage, stripcropping, con- 
tour farming, and use of cover crops also help to pre- 
vent erosion. Return of crop residue to the soil and use 
of green manure crops help to build up the organic 
matter content. 

This soil is suited to crops, but most areas are bet- 
ter used for permanent hay or pasture. Good manage- 
ment is needed to establish a high quality forage or 
hay crop and to prevent overgrazing or excessive cut- 
ting. Areas of this soil have slight to severe limitations 
for urban uses and recreational development. Suitabil- 
ity as habitat for open land and woodland wildlife is 
good. Capability unit IIIe-4. 

MaD—Mandeville silt loam, 9 to 14 percent slopes. 
This soil is on side slopes of upland ridges. Areas of 
this soil are irregularly shaped, and they range from 
5 to 200 acres in size. This soil has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are a few small 
. areas of shallow Norris silt loam and small outerops of 
the interbedded layers of limestone. Also included are 


small areas of Lindley and Keswick soils on upper 
parts of side slopes. 

Runoff is rapid and the hazard of erosion is severe. 
This soil is not suited to crops, but it is suited to 
permanent hay, pasture, or woodland. Good manage- 
ment is needed to establish and maintain high quality 
forage or grass and legume hay and to prevent over- 
grazing or excessive cutting. Woodland management 
practices, including selective harvest cutting and the 
exclusion of grazing by livestock, help to improve the 
existing stand of timber. The natural reproduction of 
such trees as white oak, red oak, black oak, ash, and 
walnut should be encouraged. 

This soil has slight to severe limitations for urban 
uses and recreational development. Suitability as hab- 
itat for open land and woodland wildlife is good. Ca- 
pability unit [Ve—4. 

MaE—Mandeville silt loam, 14 to 30 percent slopes. 
This soil is on the sides of upland ridges. Areas are 
irregularly shaped and range from about 8 to 100 acres 
in size. 

Included with this soil in mapping are small areas 
of the shallow Norris silt loam and small outcrops of 
the interbedded layers of limestone. Also included are 
small spots of Lindley and Keswick soils on the higher 
parts of side slopes or on narrow ridgetops. 

Runoff is very rapid, and the hazard of erosion is 
severe to very severe. This soil is not suited to crops, 
but it is suited to pasture or woodland. Good manage- 
ment is needed to establish and maintain high quality 
forage and prevent overgrazing. Woodland manage- 
ment practices, including selective harvest cutting and 
the exclusion of livestock, help to improve the existing 
stands of timber. Natural reproduction of tree species 
such as white oak, red oak, black oak, ash, and walnut 
is encouraged. 

This soil has moderate to severe limitations for ur- 
ban uses and recreational development. Suitability as 
habitat for open land wildlife is fair, and suitability as 
оа for woodland wildlife is good. Capability unit 

e-1. 

MbD3—Mandeville silty clay loam, 9 to 14 percent 
slopes, severely eroded. This soil is on sides of upland 
ridges. Areas are irregularly shaped and range from 
about 10 to 50 acres in size. This soil has a profile 
similar to that described as representative of the se- 
ries. The silt loam surface layer has been eroded away, 
however, and the present plow layer is the former 
upper part of the subsoil. 

Included with this soil in mapping are a few small 
areas of shallow Norris silt loam and small outcrops of 
the interbedded layers of limestone. Also included are 
small areas of Lindley and Keswick soils that are on 
the upper parts of the side slopes. 

Runoff is rapid to very rapid, and the hazard of 
erosion is very severe. This soil is not suited to crops 
and is better used for permanent hay or pasture. Good 
management is needed to establish high quality forage 
or grass and legume hay and to prevent overgrazing 
or excessive cutting, 

This soil has moderate to severe limitations for ur- 
ban uses and recreational development. Suitability as 
habitat for open land and woodland wildlife is good. 
Capability unit VIe-7. 
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Marion Series 


The Marion series consists of deep, poorly drained, 
nearly level soils оп uplands. These soils formed in 
moderately thick deposits of loess. The native vege- 
tation is deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 5 inches thick. The sub- 
surface layer is light brownish gray silt loam about 
9 inches thick. The upper part of the subsoil is yellow- 
ish brown, very firm silty clay with grayish brown and 
red mottles. The middle part is mottled, grayish brown 
and yellowish brown, very firm silty clay. The lower 
part, to a depth of 60 inches, is light grayish brown, 
firm silty clay loam with yellowish brown mottles. 

Permeability is very slow, and available water ca- 
pacity is high. A seasonal high water table is present 
in winter and in spring. The shrink-swell potential of 
the subsoil is high. 

Many areas of these soils are cultivated and planted 
mainly to corn, soybeans, small grains, and hay. These 
soils have medium natural fertility. Some areas are 
in pasture and others remain wooded. 

Representative profile of Marion silt loam in an idle 
area about 300 feet west and 500 feet south of the 
center of sec. 14, T. 51 N., К. 15 W.: 

A1—0 to 5 inches; dark grayish brown (10YR 
4/2) silt loam ? weak fine granular struc- 
ture; friable; very strongly acid; abrupt 
smooth boundary. 

A2—5 to 14 inches; light brownish gray (10YR 
6/2) silt loam ; weak thin platy structure ; 
very friable; many fine concretions of 
iron and manganese oxides; very 
strongly acid; clear smooth boundary. 

B21t—14 to 19 inches; yellowish brown (10YR 
5/4) silty clay; common fine distinct 
red (2.5YR 4/6) and grayish brown 
(10YR 5/2) mottles; moderate fine sub- 
angular blocky structure; very firm; 
thin silt coatings on vertical ped faces 
and along cracks; many fine concretions 
of iron and manganese oxides; very 
strongly acid; clear smooth boundary. 

B22t—19 to 33 inches; mottled grayish brown 
(10YR 5/2) and yellowish brown 
(10YR 5/4) silty clay; moderate fine 
angular blocky structure; very firm; 
sticky when wet; very strongly acid; 
clear smooth boundary. 

B3— 33 to 60 inches; light grayish brown (10YR 
6/2) silty clay loam; many medium dis- 
tinct yellowish brown (10YR 5/6) mot- 
tles; weak fine subangular blocky 
structure; firm, compact and slightly 
brittle when moist; strongly acid. 

The solum ranges from about 45 to 60 inches or more 
in thickness. In plowed areas the A1 and A2 horizons 
are mixed to form a dark grayish brown, dark brown, 
or brown layer about 7 to 9 inches thick. This layer 
ranges from very strongly acid to slightly acid in reac- 
tion depending on local practices of liming. The B21t 
horizon is yellowish brown, brown, or pale brown. 
Clay content inereases abruptly between the A2 and 
the B2 horizons by at least 20 percent or more (abso- 


lute). The B2 horizon is very strongly acid or strongly 
acid. The B3 horizon ranges from very strongly acid 
to medium acid. It becomes less acid with depth. 

These soils have grayer color in the B horizon than 
is defined in the range for the series, but this differ- 
ence does not alter their usefulness and behavior. 

Marion soils are near Hatton, Ladoga, Pershing, and 
Weller soils. They are more poorly drained, have а 
more abrupt increase in the clay content between the 
А and B horizons, and have a higher total amount of 
icd in the upper part of the subsoil than all of these 
soils. 

Mc—Marion silt loam. This nearly level soil is on the 
flat parts of wider ridgetops in the uplands. Areas of 
this soil are irregularly shaped and range from about 
7 to 150 acres in size. Slopes are 0 to 2 percent. 

Included with this soil in mapping are a few areas 
of moderately well drained Weller silt loam and well 
drained, moderately deep Mandeville silt loam. These 
included soils are on convex slopes along the outer 
edges of areas of this nearly level Marion soil. Also 
included are some small spots of moderately well 
drained Hatton silt loam and Keswick loam. 

Runoff is slow, and the hazard of erosion is slight. 
The main management concerns are removing excess 
water and improving tilth and fertility. Good systems 
to remove excess water are difficult to establish be- 
cause of the irregular shapes of the areas and their 
nearly level to flat ridgetop positions with erodible 
adjoining soils on side slopes. Land smoothing or soil 
shaping combined with field ditches helps remove sur- 
face water in some areas. Grassed waterways and ero- 
sion control structures can be used to provide safe 
outlets. Minimum tillage and the return of crop residue 
to the soil help to improve the tilth. Timing plowing 
and planting operations to concur with optimum soil 
moisture conditions is extremely important. 

This soil is suited to crops where excess water is 
removed. Many areas are in pasture, and good manage- 
ment is needed to establish high quality forage and 
prevent overgrazing. Some perennial plants such as 
alfalfa are not well suited to this soil because of its 
wetness and heaving. Compaction by livestock is a 
concern during periods of wetness. This soil has severe 
limitations for urban uses and recreational develop- 
ment. Suitability as habitat for open land and wood- 
land wildlife is fair. Capability unit IIIw-2. 


Marshall Series 


The Marshall series consists of deep, well drained, 
gently sloping to moderately sloping soils in uplands. 
These soils formed in deep deposits of loess. The na- 
tive vegetation is tall prairie grasses. 

In a representative profile the surface layer is very 
dark grayish brown and about 13 inches thick. The 
upper part of the subsoil is dark brown, friable silt 
loam. The lower part is dark yellowish brown, firm 
silty clay loam. It is underlain at a depth of about 35 
inches by yellowish brown and pale brown, friable silt 
loam. 

Permeability is moderate, and available water ca- 
pacity is high. The shrink-swell potential is moderate. 

Most areas of these soils are cultivated. The main 
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crops are corn, soybeans, small grains, and grass and 
legume hay. 

These soils have high natural fertility. Some small 
patches of tobacco are grown in areas where the soils 
are less sloping. A few areas are in pasture, and a few 
scattered stands of trees have grown up in drainage- 
ways and in areas of eroded soils. 

Representative profile of Marshall silt loam, 5 to 9 
percent slopes, in a pasture about 400 feet south and 
700 feet west of the northeast corner of sec. 16, К. 51 
N., R. 17 W.: 

A1—0 to 13 inches; very dark grayish brown 
(10YR 3/2) silt loam; strong fine gran- 
ular structure; very friable; slightly 
acid; clear smooth boundary 

B1—13 to 21 inches; dark brown YüoYR 3/3) 
silt loam; moderate very fine subangular 
blocky structure; friable; some ped faces 
have very dark brown (10YR 2/2) coat- 
ings; slightly acid; clear smooth bound- 


ary. 

B2t—21 to 35 inches; dark yellowish brown 
(10YR 4/4) light silty clay loam; mod- 
erate medium subangular blocky struc- 
ture; firm; some ped faces have very 
dark grayish brown (10YR 3/2) coat- 
ings; slightly acid; gradual smooth 
boundary. 

C1— 35 to 58 inches; yellowish brown (10YR 5/4) 
silt loam; common fine distinct yellow- 
ish brown (10YR 5/8) and light brown- 
ish gray (2.5Y 6/2) mottles; weak 
coarse subangular blocky structure; fri- 
able; slightly acid; diffuse wavy bound- 


ary. 
C2—58 to 60 inches; pale brown (10YR 6/3) silt 

loam; massive; friable; some yellowish 

brown (10YR 5/6) stains; slightly acid. 

The solum ranges from about 33 to 50 inches or 
more in thickness. The A horizon is very dark grayish 
brown, very dark brown, or, in places, dark brown. It 
ranges from medium acid to neutral in reaction, de- 
pending on local practices of liming. The B1 horizon 
is dark brown or brown silt loam or light silty clay 
loam. The B2t is dark yellowish brown, dark brown, or 
brown light silty clay loam or medium silty clay loam. 
Some profiles have a B3 horizon that is yellowish 
brown light silty clay loam or heavy silt loam about 6 
to 25 inches thick. It is slightly acid. The C horizon is 
yellowish brown, pale brown, or light yellowish brown. 
It commonly has streaks, stains, and mottles of grayer 
or stronger yellowish brown colors. It is slightly acid or 
neutral. 

Marshall soils are near Knox, Menfro, Sharpsburg, 
and Winfield soils. They have a thicker dark surface 
layer than all of these soils. Marshall soils are not so 
wet as Sharpsburg and Winfield soils, and they lack 
the gray color in the lower part of the subsoil that is 
characteristic of those soils. 

MhB-——Marshall silt loam, 2 to 5 percent slopes. This 
soil is on the tops of upland ridges. Areas are irregu- 
larly shaped and range from about 7 to 300 acres in 
size 

Included with this soil in mapping are a few areas 
where slopes are more than 5 percent and a few areas 


where the dark surface layer is less than 10 inches 
thick. Also included are small areas of moderately well 
drained Sharpsburg silt loam and well drained Knox 
silt loam. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The main concerns of management are controll- 
ing erosion and maintaining tilth and fertility. Terrace 
systems, stripcropping, contour farming, cropping se- 
quences, minimum tillage, cover crops, and grassed 
waterways help to control erosion. Return of crop resi- 
due to the soil and addition of plant nutrients and 
lime according to results of soil tests help to maintain 
the tilth and fertility. 

This soil is well suited to intensive cropping if ero- 
sion is controlled. Many areas are in pasture, and good 
management is needed to establish high quality forage 
and prevent overgrazing. This soil has slight to mod- 
erate limitations for urban uses and recreational de- 
velopment. Suitability as habitat for open land and 
woodland wildlife is good. Capability unit Ile-1. 

MhC—Marshall silt loam, 5 to 9 percent slopes. This 
soil is on the tops and upper parts of side slopes of 
upland ridges. Areas are irregularly shaped and range 
from about 10 to 350 acres in size. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of well drained Knox silt loam and Menfro silt loam. 
Also included are smalb areas of moderately well 
drained Sharpsburg silt loam. Some areas have small 
spots where the dark surface layer has been eroded 
away and the lighter colored subsoil is exposed. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
controlling erosion and maintaining tilth and fertility. 
Terrace systems, grassed waterways, stripcropping, 
contour farming, minimum tillage, conservation crop 
sequences, and cover crops help to control erosion. 
Return of crop residue to the soil helps to maintain 
the tilth and fertility. 

This soil is well suited to crops if erosion is con- 
trolled. Many areas are in pasture, and good manage- 
ment of the pasture is needed to establish high 
quality forage and prevent overgrazing. This soil has 
slight to moderate limitations for urban uses and rec- 
reational development. Suitability as a source of habi- 
tat for open land and woodland wildlife is good. 
Capability unit IIIe-1. 


MeGirk Series 


The McGirk series consists of deep, somewhat poorly 
drained, moderately sloping soils on uplands. These 
soils formed in erosional sediment from adjacent and 
slightly higher loessial and residual soils. The native 
vegetation is deciduous trees. 

In a representative profile the surface layer is dark 
brown silt loam about 7 inches thick. The subsurface 
layer is grayish brown silt loam about 8 inches thick. 
The subsoil is firm silty clay loam about 45 inches 
thick. The upper part is grayish brown and has yellow- 
ish brown mottles, and the middle part is gray and 
has dark reddish brown stains. The lower part is light 
brownish gray and has yellowish brown mottles and 
dark reddish brown stains. 

Permeability is slow, and available water capacity 
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is high. А seasonal high water table is present in winter 
and spring. The shrink-swell potential of the subsoil 
is moderate to high. 

Most areas of this soil are cultivated. The main 
crops are corn, soybeans, small grains, and hay. These 
Soils have medium natural fertility. Some areas are 
used for pasture, and a few areas remain wooded. 

Representative profile of McGirk silt loam, 5 to 12 
percent slopes, in a pasture field about 700 feet west of 
the center of sec. 22, T. 49 N., R. 16 W.: 

Al—0 to 7 inches; dark brown (10YR 4/3) silt 
loam; strong fine granular structure; 
very friable; strongly acid; clear smooth 
boundary. 

A2—7 to 15 inches; grayish brown (10YR 5/2) 
silt loam; moderate fine granular struc- 
ture; very friable; few fine concretions 
of iron and manganese oxides; strongly 
acid; clear smooth boundary. 

B21tg—15 to 20 inches; grayish brown (10YR 
5/2) silty clay loam; common fine dis- 
tinct yellowish brown (10YR 5/6) mot- 
tles; moderate fine granular structure; 
firm; many fine concretions of iron and 
manganese oxides; very strongly acid; 
clear smooth boundary. 

B22t—20 to 32 inches; gray (10YR 5/1) heavy 
silty clay loanr; strong medium subangu- 
lar blocky structure; firm; many dark 
reddish brown stains and dark concre- 
tions of iron and manganese oxides; very 
strongly acid; gradual smooth boundary. 

B3— 32 to 60 inches; light brownish gray (2.5Y 
6/2) silty clay loam; few fine distinct 
yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky struc- 
ture; firm; many dark reddish brown 
stains and concretions of iron and man- 
ganese oxides; very strongly acid. 

The solum ranges from about 40 to 60 inches or 
more in thickness. In cultivated areas the A horizon 
has a dark brown, dark grayish brown, or brown plow 
layer about 7 to 9 inches thick. It ranges from strongly 
acid to medium acid in reaction, depending on local 
practices of liming. The B2t horizon is silty clay loam 
or light silty clay and is strongly acid or very strongly 
acid. 

These soils contain less clay in the B horizon than 
is defined in the range for the series, but this difference 
does not alter their usefulness and behavior. 

McGirk soils are near Lindley, Keswick, Menfro, 
Norris, and Winfield soils. They are wetter and have 
a grayer subsoil than all of these soils. The McGirk 
soils are deeper than Norris soils, and they lack the 
underlying weathered shale at a depth of 20 inches or 
less of the Norris soils. 

MkC—McGirk silt loam, 5 to 12 percent slopes. This 
soil is on lower parts of side slopes, on concave toe 
slopes, in depressions at the upper ends of drainage- 
ways, and in saddlelike positions of the upland ridges. 
Areas of this soil are irregularly shaped and are about 
2 to 150 acres in size. 

Included with this soil in mapping are small, narrow 
areas of moderately well drained Winfield silt loam 
‚апа Ladoga silt loam that are on upper parts of side 


slopes along the uppermost boundaries of the McGirk 
soils. Also included are a few small areas of moderately 


well drained Gara loam and Lindley loam. These soils 


on the upper parts of side slopes occur as narrow bands 
or spots above the MeGirk soil. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
removing excess water, controlling erosion, and im- 
proving tilth and fertility. Diversion terraces and 
grassed waterways help to remove excess surface water 
and control erosion. Tile drainage that removes inter- 
nal water and seepage is helpful in some areas. Crop- 
ping sequences, contour farming, minimum tillage, 
and eover crops help to control erosion. Also, the re- 
turn of crop residue to the soil and use of green manure 
plants help to build up the organic matter content and 
maintain good tilth. 

The soil is suited to limited crops if excess water 
is removed and erosion is controlled. Many areas of 
this soil are used for permanent hay or pasture. Good 
management is needed to establish a high quality for- 
age or hay crop and to prevent overgrazing or exces- 
sive cutting. Compaction by livestock is а concern 
during wet periods. Some perennial plants such as 
alfalfa are not well suited to this soil because of wet- 
ness and heaving. This soil has severe limitations for 
urban uses and moderate to severe limitations for 
recreational development. Suitability as habitat for 
open land and woodland wildlife is good. Capability 
unit IIIe-2. 


Menfro Series 


The Menfro series consists of deep, well drained, 
gently sloping to steep soils on uplands. These soils 
formed in thick deposits of loess. The native vegeta- 
tion is deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 6 inches thick. The 
subsurface layer is dark brown silt loam about 4 inches 
thick. The upper part of the subsoil is dark brown, 
friable silt loam. The two middle parts are dark brown, 
firm silty clay loam, and the lower part is dark yellow- 
ish brown, friable light silty clay loam. This is under- 
lain, at a depth of about 46 inches, by yellowish brown, 
friable light silty clay loam. 

Permeability is moderate, and available water capa- 
city is high. The shrink-swell potential of the subsoil 
is moderate. 

The more gently and moderately sloping areas are 
cultivated and mainly planted to corn, soybeans, small 
grains, and grass and legume hay. These soils have 
high natural fertility. Steeper areas are used mostly 
for pasture and hay. Some areas remain wooded. 

Representative profile of Menfro silt loam, 5 to 9 
percent slopes, in a wooded area about 2, 000 feet 
north and 1,000 feet east of the southwest corner of 
sec. 7, T. 49 N., R. 17 W.: 

Ар—0 {о 6 inches; dark grayish brown (10YR 
4/2) silt loam, weak fine granular struc- 
ture; very friable; neutral; abrupt 
smooth boundary. 

A2—6 to 10 inches; dark brown (10YR 4/3) silt 
loam; weak fine granular structure; very 
friable; neutral; clear smooth boundary. 
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B1—10 to 12 inches; dark brown (7.5YR 4/4) 
silt loam; moderate medium and fine 
subangular blocky structure; friable; 
few faint gray silt coatings on some 
vertical ped surfaces; spotty clay films 
in pores and channels; slightly acid; 
clear smooth boundary. 

B21t—12 to 19 inches; dark brown (7.5YR 4/4) 
silty clay loam; moderate medium sub- 
angular blocky structure; continuous 
clay films on ped faces; firm; medium 
acid; clear smooth boundary. 

B22t—19 to 30 inches; dark brown (7.5YR 4/4) 
silty clay loam; strong medium suban- 
gular blocky structure; firm; continu- 
ous clay films on ped faces; medium 
acid; clear smooth boundary. 

B38—30 to 46 inches; dark yellowish brown (10YR 
4/4) light silty clay loam; weak medium 
subangular blocky structure; friable; 
medium acid; smooth gradual boundary. 

C—46 to 60 inches; yellowish brown (10YR 5/4) 
light silty clay loam; weak medium sub- 
angular blocky structure; friable; med- 
ium acid. 

The solum ranges from about 40 to 60 inches or 
more in thickness. The Ap horizon is dark grayish 
brown, dark brown, or brown. It ranges from medium 
acid to neutral in reaction, depending on local practices 
of liming. The B1 horizon is dark brown or dark yel- 
lowish brown silt loam or light silty clay loam. It 
ranges from strongly acid to neutral. The B2t horizon 
ranges from strongly acid to slightly acid. The B3 hori- 
zon is dark yellowish brown or dark brown and ranges 
from strongly acid to slightly acid. The C horizon is 
yellowish brown or dark brown silt loam, heavy silt 
loam, or light silty clay loam. It ranges from medium 
е neutral and typically becomes less acid with 
depth. 

The Menfro soils are near the Knox, Lindley, Mar- 
shall, Norris, and Winfield soils. They lack the dark 
surface layer of the Knox and Marshall soils and have 
a lower content of fine sand or coarser material 
throughout the profile than the Lindley soils. Menfro 
soils are deep, and they lack the underlying weathered 
m at a depth of less than 20 inches of the Norris 
soils. 

MnB—Menfro silt loam, 2 to 5 percent slopes. This 
soil is on narrow tops of upland ridges. Áreas of this 
Soil are irregularly shaped but generally are longer than 
they are wide and range from about 3 to 110 acres in 
size. 

Included with this soil in mapping are a few small 
areas where slopes are more than 5 percent. Also in- 
cluded are small areas of well drained Marshall silt 
loam and soils that have a dark colored surface layer 
less than 10 inches thick. A few small areas of mod- 
erately well drained Weller and Winfield silt loam soils 
are included in mapping. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The main concerns of management are control- 
ling erosion and improving and maintaining tilth and 
fertility. Because this soil is on narrow ridgetops and 
areas have irregular shapes, erosion control measures 
such as terrace systems and grassed waterways are 


commonly designed and installed to protect the steeper 
adjoining soils. Conservation cropping sequences, 
contour farming, minimum tillage, and cover crops 
help to control erosion. The return of crop residue 
and green manure crops to the soil helps to build up 
the organic matter content and maintain good ШШ. 

This soil is well suited to crops if erosion is con- 
trolled. Many areas are in pasture, and good manage- 
ment is needed to establish high quality forage and 
prevent overgrazing. This soil has slight to moderate 
limitations for urban uses and recreational develop- 
ment, Suitability as habitat for open land and wood- 
land wildlife is good. Capability unit IIe-1. 

MnC—Menífro silt loam, 5 to 9 percent slopes. This 
soil is on the tops and upper parts of sides of upland 
ridges. Areas of this soil are irregularly shaped but 
generally are longer than they are wide. They range 
from about 3 acres to 400 acres in size. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
where slopes are less than 5 percent and more than 
9 percent. In areas where slope is more than 9 percent, 
the surface layer is generally thinner, and in many 
places the plow layer is the former upper part of the 
subsoil. Also included are small areas of moderately 
well drained Weller and Winfield silt loam and some- 
what poorly drained MeGirk silt loam. In places small 
areas of well drained Lindley loam and moderately - 
well drained Keswick loam are included. They are in 
small spots and narrow bands along the lower bound- 
aries of areas of this soil. 

Runoff is medium, and the hazard of erosion is 
moderate to severe. The main concerns of management 
are controlling erosion and improving tilth and fertil- 
ity. Terraces, grassed waterways, contour farming, 
conservation cropping sequences, striperopping, mini- 
mum tillage, and cover crops help to control erosion. 
Because of the irregular shape of the areas and the 
narrow ridgetop positions, some areas of this soil are 
not suited to terraces or to systems of terraces and 
grassed waterways. The return to the soil of crop resi- 
due and the use of green manure crops help build up 
the organic matter content and maintain good tilth. 

This soil is suited to crops if erosion is controlled. 
Many areas are in pasture, and good management is 
needed to establish high quality forage and prevent 
overgrazing. This soil has slight to moderate limita- 
tions for urban uses or recreational developments. 
Suitability as habitat for open land or woodland wild- 
life is good. Capability unit IIIe-1. 

MnD—Menífro silt loam, 9 to 14 percent slopes. This 
Soil is on the sides of upland ridges. Areas are ir- 
regularly shaped and range from about 3 to 100 acres 
in size. 

Included with this soil in mapping are a few small 
areas where slopes are less than 9 percent and more 
than 14 percent. Also included are small areas of 
shallow Norris silt loam and moderately deep Man- 
deville silt loam. Along the lower parts of side slopes 
are small areas of well drained Lindley soils and mod- 
erately well drained Keswick soils. Some small areas 
of moderately well drained Winfield silt loam are 
also included. 

Runoff is rapid, and the hazard of erosion is mod- 
erate to very severe. The main concerns of manage- 
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ment are controlling erosion and improving fertility. 
Contour farming, stripcropping, conservation crop- 
ping sequences, grassed waterways, and cover crops 
help to contro! erosion. Areas of this soil are suited to 
cropping sequences that have two or more years of 
hay or permanent hay. 

This soil is suited to limited cultivation if erosion 
is controlled. Many areas are used for pasture and 
permanent hay, and good management is needed to 
establish a high quality forage or hay crop and to 
prevent overgrazing or excessive cutting. This soil 
has moderate to severe limitations for urban uses and 
recreational development. Suitability as habitat for 
open land and woodland wildlife is good. Capability 
unit IITe-1. 

MnD3—Menfro silt loam, 9 to 14 percent slopes, se- 
verely eroded. This soil is on sides of upland ridges. 
Areas of this soil are irregularly shaped and range 
from about 2 to 120 acres in size. This soil has a profile 
similar to that described as representative of the 
series, but the surface layer has been eroded away, 
and the plow layer is now in the former upper part of 
the subsoil. 

Included with this soil in mapping are small areas 
where slopes are less than 9 percent and more than 
14 percent. Also included are small areas of well 
drained Lindley loam and moderately well drained 
Keswick loam. They are in small spots and narrow 
bands along the lower boundaries of areas of this soil. 
Some small areas of moderately well drained Winfield 
soils are included. 

Runoff is rapid, and the hazard of erosion is very 
severe. This soil is suitable for permanent hay pasture 
or woodland. Good management is needed to establish 
high quality forage and hay crops and to prevent over- 
grazing and excessive cutting. In many places areas 
are growing up to brush and reverting to woodland. 
Natural reproduction of tree species such as white oak, 
black oak, red oak, ash, and walnut should be en- 
couraged. 

This soil is not suited to crops other than to per- 
manent hay. It has moderate to severe limitations 
for urban uses and recreational development. Suit- 
ability as habitat for open land and woodland wildlife 
is good. Capability unit IVe-4. 

MnE—Menfro silt loam, 14 to 30 percent slopes. 
This soil is on sides of upland ridges. Areas of this 
soil are irregularly shaped and range from about 4 to 
400 acres in size. 

Included with this soil in mapping are small areas 
of shallow Norris silt loam and moderately deep Man- 
deville silt loam. Also included are small areas of well 
drained Lindley loam and moderately well drained 
Keswick loam. Some small narrow bands of somewhat 
poorly drained McGirk silt loam are included along the 
lower boundaries of areas of this soil. 

Runoff is very rapid, and the hazard of erosion is 
very severe. This soil is used for woodland. Existing 
stands can be improved by selective harvest cutting 
and the exclusion of livestock. Natural reproduction 
of tree species such as white oak, red oak, black oak, 
ash, and walnut is encouraged. 

This soil is not suited to crops or pasture. It has 
severe limitations for urban uses and recreational de- 
velopment. Suitability as habitat for open land wild- 


life is fair, and suitability as habitat for woodland 
wildlife is good. Capability unit VIe-1. 


Mexico Series 


The Mexico series consists of deep, somewhat poorly 
drained, gently sloping soils on uplands. These soils 
formed in moderately thick deposits of loess on old 
glacial till. The native vegetation is prairie grasses 
and deciduous trees. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 8 inches thick. The 
subsurface layer is grayish brown silt loam about 7 
inches thick. The upper part of the subsoil is dark 
grayish brown, firm clay that has yellowish brown 
mottles. The middle part is grayish brown, firm clay 
that has yellowish brown and yellowish red mottles. 
The lower part, to a depth of 38 inches, is mottled, 
grayish brown and yellowish brown, firm silty clay. 
It is underlain by grayish brown, firm silty clay loam 
that has yellowish brown mottles. 

Permeability is very slow, and available water ca- 
pacity is moderate. A seasonal high water table is 
present in winter and in spring. The shrink-swell po- 
tential of the subsoil is high to very high. 

Most areas of these soils are cultivated and planted 
mainly to corn, soybeans, small grains, and hay. 
These soils have medium natural fertility. Some areas 
are used for pasture, and a few areas are wooded. 

Representative profile of Mexico silt loam, 2 to 5 
percent slopes, in a cultivated field about 2,000 feet 
east of the northwest corner of sec. 3, T. 50 N., R. 14 


Ap—0 to 8 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
granular structure; very friable; many 
fine dark concretions of iron and man- 
ganese oxides; strongly acid; clear 
smooth boundary. 

A2—8 to 15 inches; grayish brown (10YR 5/2) 
silt loam; moderate fine granular struc- 
ture; very friable; many fine dark con- 
cretions of iron and manganese oxides; 
strongly acid; clear smooth boundary. 

B21t—15 to 20 inches; dark grayish brown 
(10YR 4/2) clay; common fine distinct 
yellowish brown (10YR 5/6) mottles; 
strong fine subangular blocky structure; 
firm; many fine dark concretions of iron 
and manganese oxides; very strongly 
acid; gradual smooth boundary. 

B22t—20 to 29 inches; grayish brown (10YR 5/2) 
clay; many coarse prominent yellowish 
brown (10YR 5/6) and yellowish red 
(5YR 4/6) mottles; moderate medium 
subangular blocky structure; firm; few 
fine dark concretions of iron and man- 
ganese oxides; very strongly acid; grad- 
ual smooth boundary. 

B3—29 to 38 inches; mottled grayish brown 
(2.5Y 5/2) and yellowish brown (10YR 
5/6) silty clay; weak medium subangular 
blocky structure; firm; many fine dark 
concretions of iron and manganese ox- 
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ides; strongly acid; gradual smooth 
oundary. 

C— 38 to 60 inches; grayish brown (2.5Y 5/2) 
silty clay loam; many fine distinct yel- 
lowish brown (10YR 5/6) mottles; weak 
coarse subangular blocky structure; 
firm; many iron and manganese stains; 
slightly sticky ; slightly acid. 

The solum ranges from about 30 to 50 inches in 
thickness. Depth to the underlying glacial till is typi- 
cally more than 50 inches. The Ap horizon is very dark 
grayish brown or very dark brown. It ranges from 
strongly acid to slightly acid in reaction, depending on 
local practices of liming. An A2 horizon is not in some 
profiles. The B21t horizon typically is dark grayish 
brown. It has few to many yellowish brown, grayish 
brown, or gray mottles, and in some profiles there are 
red or yellowish red mottles. The B21t horizon is silty 
clay loam, light silty clay, or clay. It is very strongly 
acid or strongly acid. The B22t horizon is silty clay 
or silty clay loam that is very strongly acid or strongly 
acid. The B3 horizon is silty clay or silty clay loam 
that is strongly acid or medium acid. The C horizon 
ranges from strongly acid to slightly acid. In some 
profiles there is a IIC horizon of mottled, grayish 
brown and yellowish brown or gray and strong brown 
silty clay loam or clay loam. This horizon contains few 
to common coarse sand grains or fine pebbles. Typi- 
cally it is medium acid to neutral. 

These soils have a more abrupt increase in the clay 
content between the A2 and B2t horizon than is de- 
fined in the range for the series, but this difference 
does not alter their usefulness and behavior. 

The Mexico soils are near Armstrong, Gara, Hatton, 
Keswick, Lindley, and Weller soils. They are more 
poorly drained, and are grayer in the upper part of the 
subsoil than all of these soils. Mexico soils have less 
fine sand and coarser material in the upper 40 inches 
of the solum than Armstrong, Gara, Keswick, and 
Lindley soils. They lack the fragipan of the Hatton 
soils. 

MoB—Mexico silt loam, 2 to 5 percent slopes. This 
soil is on high upland divides and wide, gently un- 
dulating ridgetops. Areas of this soil are irregularly 
shaped and range from about 7 to 120 acres in size. 

Included with this soil in mapping are small areas 
of moderately well drained Gara and Armstrong loams 
in spots and narrow bands along the outer edges of the 
mapped areas. Also included are a few small areas of 
the well drained Lindley loam and moderately well 
drained Keswick loam. In some small depressions are 
areas of poorly drained soils that have profiles similar 
to those of Mexico soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The main concerns of management are remov- 
ing excess water, controlling erosion, and improving 
tilth and fertility. The use of terraces, diversions, un- 
derground outlets, and grassed waterways help in the 
removal of excess surface water and the control of 
erosion, Contour farming, minimum tillage practices, 
conservation cropping sequences, and use of cover 
crops also help to control erosion. The return of crop 
residue to the soil and the use of green manure crops 
help to improve tilth. Timing plowing, planting, and 
harvesting operations to concur with optimum soil 


moisture condition is extremely helpful in maintain- 
ing good tilth. 

This soil is suited to intensive cropping if the ex- 
cess water is removed and erosion is controlled. Areas 
used for pasture need good management in order to 
establish high quality forage and prevent overgrazing. 
Excessive compaction of the soil by livestock during 
periods of wetness is a concern. This soil has moderate 
to severe limitations for urban uses and recreational 
development. Suitability as habitat for open land and 
woodland wildlife is good. Capability unit IIe-5. 


Moniteau Series 


The Moniteau series consists of deep, poorly 
drained, level to nearly level soils on second bottoms 
and terraces of the major creeks and small streams. 
These soils formed in the silty alluvial sediment de- 
rived from the nearby uplands. The native vegetation 
is deciduous trees and wetland shrubs. 

In а representative profile the surface layer is dark 
grayish brown silt loam about 7 inches thick. The 
subsurface layer is light brownish gray silt loam about 
7 inches thick. The upper part of the subsoil is light 
brownish gray, firm silty clay loam that has yellowish 
brown and dark gray mottles. The middle part is gray, 
very firm silty clay loam that has yellowish brown mot- 
tles. The lower part is gray, firm light silty clay loam 
that has yellowish brown and dark brown mottles. It 
is underlain, at a depth of 67 inches, by gray, firm 
heavy silt loam that has yellowish brown and dark 
brown mottles. 

Permeability is slow, and available water capacity 
is high. A seasonal meh water table is present in win- 
ter and in spring. The shrink-swell potential of the 
subsoil is moderate. These soils are subject to flooding. 
of short duration. 

Many areas of these soils are cultivated and mainly 
planted to corn, soybeans, small grains, and hay. These 
soils have medium natural fertility. Some areas are in 
pasture, and a few areas remain wooded. 

Representative profile of Moniteau silt loam in a cul- 
tivated field about 1,800 feet north and 375 feet west 
of the southeast corner of sec. 19, T. 51 N., R. 15 W.: 

Ap—0 to 7 inches; dark grayish brown (10YR 
4/2) silt loam; very weak thin platy 
structure parting to weak fine granular; 
friable; many fine roots in upper 3 
inches, common roots in lower part; few 
very fine round concretions; slightly 
acid; clear smooth boundary. 

A2—7 to 14 inches; light brownish gray (10YR 
6/2) silt loam; white (10YR 8/2) dry; 
common fine distinct dark yellowish 
brown (10YR 4/4) and yellowish brown 
(10YR 5/4) mottles; moderate medium 
platy structure parting to weak very 
fine subangular blocky structure; fri- 
able; common vesicular pores; common 
fine roots; common concretions up to 4 
millimeters in diameter; common root 
channels; medium acid; clear smooth 
boundary. 

Bltg—14 to 18 inches; light brownish gray 
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(10YR 6/2) medium silty clay loam; 
common fine distinet yellowish brown 
(10YR 5/4) and few fine distinct dark 
gray (10YR 4/1) mottles; moderate 
fine and medium angular blocky struc- 
ture; firm; few fine roots; common 
pores; common root channels lined with 
clay films; common fine concretions and 
soft bodies of iron and manganese ox- 
ides; strongly acid; clear smooth bound- 


ary. 

B21tg-—18 to 27 inches; gray (10YR 5/1) and 
6/1) silty clay loam; common fine prom- 
inent yellowish brown (10YR 5/6) mot- 
tles; moderate medium  subangular 
blocky structure; very firm; few fine 
roots; few fine pores; few root channels 
lined with thick clay films; thin patchy 
clay films on ped faces; common soft 
dark bodies of iron and manganese ox- 
ides; very strongly acid; gradual smooth 
boundary. 

B22tg—27 to 42 inches; gray (10YR 5/1) and 
6/1) silty clay loam; common fine prom- 
inent yellowish brown (10YR 5/6) mot- 
tles; moderate medium  subangular 
blocky structure; very firm; few fine 
roots; few fine pores; few root channels 
lined with thick clay films; thin patchy 
clay films on ped faces; common soft 
dark bodies of iron and manganese ox- 
ides; very strongly acid; gradual smooth 
boundary. 

B3tg—42 to 67 inches; gray (2.5Y 5/1) light silty 
clay loam; many fine prominent yellow- 
ish brown (10YR 5/6) and dark brown 
(10YR 4/4) mottles; very weak medium 
prismatic structure parting to very weak 
fine subangular blocky structure; firm; 
few fine roots; few fine pores; few root 
channels lined with clay films; thin, 
patchy clay films on vertical ped faces; 
common dark soft bodies of iron and 
manganese oxides; strongly acid; grad- 
ual smooth boundary. 

Cg—67 to 87 inches; gray (2.5Y 5/1) heavy silt 
loam; many fine prominent dark brown 
(10YR 4/4) and yellowish brown (10YR 
5/6) mottles and few fine faint gray 
(N 5) mottles; massive; firm; very few 
fine roots; few root channels lined with 
thin clay films; common pockets of soft 
dark bodies of iron and manganese ox- 
ides; medium acid. 

The solum ranges from 36 to 70 inches or more in 
thickness. The Ap horizon is typically dark grayish 
brown or dark gray. It ranges from very strongly acid 
to slightly acid in reaction, depending on local prac- 
tices of liming. The B horizon is typically gray or 
grayish brown and has yellowish brown and dark gray 
mottles. It ranges from very strongly acid to medium 
acid. The C horizon is heavy silt loam or light silty 
clay loam. It ranges from very strongly acid to me- 
dium acid. 

Moniteau soils are near Bremer, Carlow, Fatima, 


Freeburg, and Nodaway soils. They contain less clay 
in their subsoil than Bremer and Carlow soils, and 
their surface layer is lighter colored and contains less 
organic matter. Moniteau soils are more poorly drained 
and have a grayer subsoil and a lighter colored surface 
layer than the Fatima and Nodaway soils. They are 
more poorly drained and contain a slightly higher con- 
tent of clay and grayer color in the subsoil than the 
Freeburg soils. 

Mu—Moniteau silt loam. This level to nearly level 
soil is on the low terraces and second bottoms of the 
small and secondary streams in the uplands. Areas 
range from small and rounded to long and narrow or 
large and irregular in shape. They range from about 
2 to 80 acres in size. Slopes are 0 to 2 percent. 

Included with this soil in mapping are a few small 
areas of moderately well drained Fatima silt loam and 
somewhat poorly drained Freeburg silt loam. Also in- 
cluded are small areas of poorly drained Bremer silt 
loam and Carlow silty clay. 

Runoff is slow, and the hazard of erosion is none to 
slight. The main concerns of management are remov- 
ing excess water, improving tilth and fertility, and 
the possibility of short duration floods. Excess surface 
water can be removed by using systems of land shap- 
ing, field ditches, and (in some places) diversions to 
cut off surface water flow from nearby uplands. Re- 
turn of crop residue to the soil and use of green manure 
crops help to improve the tilth. The flooding problems 
of this soil are generally minor, and most floods occur 
late in winter and early in spring prior to cropping 
seasons. Flood protection measures are usually not 
шын or economically feasible to install and main- 
ain. 

This soil is suited to crops, and many areas are used 
for permanent hay and pasture. Good management is 
needed to establish high quality forage or hay crops 
and prevent overgrazing or excessive cutting. This soil 
has severe limitations for urban uses and recreational 
development. Suitability as habitat for open land and 
woodland wildlife is fair. Capability unit IIIw-2. 


Napier Series 


The Napier series consists of deep, well drained, 
gently sloping soils on terracelike positions along the 
narrow valleys of small streams. These soils formed in 
alluvial sediment derived from the surrounding loess 
covered uplands. The native vegetation is tall prairie 
grasses. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 12 inches thick. 
The subsoil is very dark grayish brown, friable silt 
loam about 34 inches thick. It is underlain by dark 
brown silt loam at a depth of about 46 inches. 

Permeability is moderate, and available water ca- 
pacity is very high. These soils are subject to very 
brief flooding. 

Many areas of these soils are too small or inacces- 
sible for intensive crops. Cultivated areas are planted 
mainly to corn and soybeans. These soils have high 
natural fertility. Most areas are used for pasture or 
remain in an idle state. A few areas have a sparse 
cover of trees and shrubs. 

Representative profile of Napier silt loam, 2 to 5 
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percent slopes, in а cultivated field about 300 feet 
south of Greggs Creek and 150 feet northeast of High- 
way 87 in survey 2456, T. 51 N., R. 17 W.: 

A1—0 to 12 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
granular structure; friable; neutral; 
clear smooth boundary. 

B1—12 to 22 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
subangular blocky structure; friable; 
coatings of very dark brown (10YR 2/2) 
on faces of peds; neutral; gradual 
smooth boundary. 

B2—22 to 46 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate medium 
subangular blocky structure; friable; 
slightly acid; gradual smooth boundary. 

C—46 to 60 inches; dark brown (10YR 3/3) silt 
loam; weak medium subangular blocky 
structure; friable; slightly acid. 

The solum ranges from 36 to about 55 inches in 
thickness. The A horizon is very dark grayish brown, 
very dark brown, or black. It is slightly acid or neutral 
in reaction. The B horizon is very dark grayish brown 
or dark brown and is slightly acid or neutral. The C 
horizon is dark brown or brown and ranges from 
slightly acid to mildly alkaline. 

These soils are darker colored to a greater depth 
than is defined in the range for the series, but this 
difference does not alter their usefulness and behavior. 

Napier soils are near Carlow, Knox, and Nodaway 
soils. They are not so wet as Carlow soils and have 
less clay in the subsoil. Napier soils have a thicker, 
darker colored surface layer and subsoil than Knox 
and Nodaway soils, and their surface layer and subsoil 
contain more organic matter. Napier soils are not so 
wet as Nodaway soils. 

NaB—Napier silt loam, 2 to 5 percent slopes. This 
soil is on concave foot slopes, alluvial fans, and low 
terracelike positions at the base of valley side slopes 
along narrow-bottomed streams. Areas of this soil are 
generally long and narrow or irregular in shape. They 
range from about 10 to 140 acres in size. 

Included with this soil in mapping are a few small 
areas of poorly drained Bremer silt loam and Carlow 
silty clay. Also included are small areas of well drained 
Nodaway and Haynie silt loams. In places small areas 
of more strongly sloping Knox silt loam are included. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The main concerns of management are control- 
ling erosion and improving fertility. Because of size, 
shape, and position in the landscape, most of these 
areas are farmed with larger areas of other soils or, 
because of inaccessibility are used only for pasture or 
woodland. Erosion can be controlled by terraces or di- 
versions in some places, but most areas of this soil are 
not suited to these protective measures. Conservation 
cropping sequences, contour farming, stripcropping, 
minimum tillage, and use of cover crops are methods of 
erosion control that can be applied to these areas. Some 
areas have become wooded, and this soil has good po- 
tential for black walnut timber and nut production. 

This soil is well suited to crops, but many areas are 
used for permanent hay and pasture. Good manage- 
ment is needed to establish high quality forage or hay 


crops and to prevent overgrazing and excessive cut- 
ting. This soil has slight to moderate limitations for 
urban uses or recreational development. Suitability as 
habitat for open land wildlife is fair, and suitability 
as о. for woodland wildlife is good. Capability 
unit IIe-1. 


Nodaway Series 


The Nodaway series consists of deep, moderately 
well drained, nearly level soils. They are on first bot- 
toms of small streams, major creeks, and deltalike 
areas at the outlets and along the valley bluffs where 
the smaller tributary flood plains join the Missouri 
River botton land. These soils formed in silty alluvial 
sediment derived from the soils of the surrounding 
plandas: The native vegetation is grasses, shrubs, and 
rees. 

In a representative profile the surface layer is a dark 
brown silt loam about 8 inches thick. It is underlain, 
to a depth of 41 inches, by stratified brown and dark 
grayish brown, friable silt loam that has dark grayish 
brown and dark gray mottles. Between depths of 41 
and 60 inches is very dark gray, firm silty clay. 

Permeability is moderate to a depth of 41 inches and 
very slow at a depth below 41 inches. Available water 
capacity is high. These soils are subject to flooding of 
brief duration. The shrink-swell potential of the un- 
derlying material is moderate to high. 

The larger areas are cultivated or used for hay and 
pasture. These soils have high natural fertility, and 
where cropped they are mainly planted to corn or 
soybeans. The smaller, inaccessible, or long and nar- 
row areas that are subject to frequent flash flooding 
are used mostly for pasture or remain idle. 

Representative profile of Nodaway silt loam in a 
cultivated field about 4,600 feet south and 800 feet 
ya of the northeast corner of sec. 25, T. 49 N., R. 

Ар—0 to 8 inches; dark, brown (10YR 4/3) silt 
loam; moderate medium granular struc- 
ture; friable; neutral; abrupt smooth 
boundary. 

C1—8 to 16 inches; brown (10YR 5/3) silt loam; 
few faint dark grayish brown (10YR 
4/2) mottles; moderate medium granu- 
lar structure; friable; neutral; diffuse 
smooth boundary. 

C2—16 to 41 inches; dark grayish brown (10YR 
4/2) silt loam; few fine faint dark gray 
(10YR 4/1) mottles; weak medium sub- 
angular blocky structure ; friable; slightly 
acid; diffuse smooth boundary. 

IIC3—41 to 60 inches; very dark gray (10YR 
3/1) silty clay; weak medium subangu- 
lar blocky structure; firm; slightly acid. 

The Ap horizon is dark brown, very dark grayish 
brown, or very dark brown. It is slightly acid or neu- 
tral in reaction. The C horizon is stratified. The strata 
are brown, dark brown, dark grayish brown, and gray- 
ish brown. They have yellowish brown, grayish brown, 
light brownish gray, gray, and dark gray mottles. The 
C horizon is dominantly silt loam in the upper 40 
inches and has thin strata of silty clay loam and very 
fine sandy loam. Below a depth of 40 inches, thin to 
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thick strata of silty clay, silty clay loam, silt loam, 
and very fine sandy loam occur within short horizontal 
and vertical distances. The C horizon ranges from 
medium acid to neutral. 

These soils have a lighter colored Ap horizon and a 
higher clay content at a depth below 40 inches than is 
given in the defined range for the series, but these 
differences do not alter their usefulness and behavior. 

Nodaway soils are near Bremer, Carlow, Fatima, 
Freeburg, and Moniteau soils. They are not so wet as 
Bremer and Carlow soils, and their surface layer is 
not so thick and dark as the one in those soils. Also the 
clay content in the upper 40 inches of the profile is 
lower in Nodaway soils than it is in Bremer and Car- 
low soils. Nodaway soils have a thinner, lighter colored 
surface layer than Fatima soils. They have a lower 
clay content in the upper 40 inches than the Freeburg 
and Moniteau soils, and they are not so wet as those 
soils. 

Nd—Nodaway silt loam. This nearly level soil is on 
the first bottom of the small streams in the uplands 
and along the bluffs and deltas where the secondary 
streams join the bottom lands of the Missouri River. 
Areas are long and narrow and follow the irregular 
meanders of the stream channels. They range from 
about 10 to 1,000 acres or more in size but typically 
occur in areas 1/4 mile or less in width. Slopes are 0 
to 2 percent. 

Included with this soil in mapping are small areas 
of poorly drained Bremer silt loam and Carlow silty 
clay soils that are in small, isolated depressions and 
long, narrow sloughs of old abandoned stream chan- 
nels. Also included are small areas of well drained 
Fatima soil loam and Haynie silt loam. A few small 
areas of somewhat poorly drained Freeburg silt loam 
and poorly drained Moniteau silt loam are in small 
spots and narrow bands along the outer edges of areas 
of this soil next to the valley side slopes. 

Runoff is slow, and the hazard of erosion is none to 
slight. The main concern of management is flooding. 
Most areas of this soil are too narrow or too poorly 
located for major flood protection measures such as 
levees, dikes, and the like. Where this soil is farmed, it 
is benefited by the addition of fertilizer according to 
soil tests. 

This soil is well suited to crops in areas where flood- 
ing is infrequent. Local records and local persons 
should be consulted about areas most subject to flood- 
ing. Selecting crops that can be grown and harvested 
during periods of low flow will help reduce losses 
caused by flooding. Many areas are used for pasture, 
and some areas are wooded. Woodland species such as 
black walnut have a good potential for timber and nut 
production on these soils. This soil has severe limita- 
tions for urban uses and recreational development. 
Suitability as habitat for wildlife is good. Capability 
unit IIw-1. 


Norris Series 


The Norris series consists of shallow, well drained, 
strongly sloping to steep soils on uplands. These soils 
formed in residuum weathered from soft shale. The 
native vegetation is deciduous trees. 

In a representative profile the surface layer is very 


dark grayish brown silt loam about 3 inches thick. The 
subsoil is yellowish brown, friable silt loam about 10 
inches thick. It is underlain by light olive brown, 
yellowish brown, and olive silty clay loam lenses that 
are interbedded with thin layers of soft, brown, dark 
brown, and olive shale. 

Permeability is moderate, and available water ca- 
pacity is very low. The shrink-swell potential of this 
soil is low, and the underlying shale is rippable by 
light excavating equipment to a depth of several feet. 

For the most part these soils are used for pasture or 
are wooded. They have low natural fertility and are 
not suited to cultivated crops or hay. These soils pro- 
duce a thin, poor stand of low quality timber. 

Representative profile of Norris silt loam in a 
wooded area of Norris-Rock land complex, 10 to 30 
percent slopes, 1,250 feet east and 2,700 feet south of 
the northwest corner of sec. 38, T. 51 N., R. 14 W.: 

A1—0 to 3 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
granular structure; very friable; 
strongly acid; clear smooth boundary. 

B2—3 to 13 inches; yellowish brown (10YR 5/4) 
silt loam ; moderate fine and medium sub- 
angular blocky structure; friable; 10 to 
15 percent common fine soft shale frag- 
ments; very strongly acid; gradual 
smooth boundary. 

Cr—13 to 60 inches; mixed light olive brown 
(2.5Y 5/4) and yellowish brown (10YR 
5/6) silty clay loam with lenses of olive 
(БҮ 5/4) alternatingly interbedded with 
thin layers of soft shale; broken edges 
of the shale are brown, dark brown, and 
olive; easily dug with hand spade; very 
strongly acid. 

The solum ranges from 8 to 20 inches in thickness. 
The depth to soft, weathered shale is the same as the 
thickness of the solum. The solum is strongly acid to 
very strongly acid in reaction throughout. The Al 
horizon is very dark grayish brown or very dark gray 
loam or silt loam. The B horizon is yellowish brown, 
brown, or dark brown loam or silt loam. It is 10 to 35 
percent soft to hard fragments of shale that are mostly 
3 inches or less in length. About 1 to 2 percent of the 
fragments are commonly 3 to 10 inches long. The C 
horizon is soft, weathered shale that is rippable by 
light equipment to a depth of several feet. In places 
thin to moderately thick layers or ledges of hard lime- 
stone occur at a depth usually greater than 5 feet. 

Norris soils are near Lindley, Keswick, Mandeville, 
and Menfro soils. They have a thinner solum and con- 
tain less clay in the subsoil than these soils. Norris 
soils are not so wet as Keswick soils. 

NoE—Norris-Rock land complex, 10 to 30 percent 
slopes. This complex is on narrow ridgetops and steep 
side slopes of river bluffs and ridges in the uplands. 
Areas are irregularly shaped and range from about 
5 to 200 acres in size. 

Norris soils make up about 70 percent of this com- 
plex, and Rock land makes up about 30 percent. The 
shallow Norris soils formed in a discontinuous mantle 
of residuum weathered from soft shale. They have the 
profile described as representative of the series. 

The Rock land areas in this complex range from 
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small spots of exposed raw shale bedrock that is lit- 
tered with many shale fragments and thin slablike 
pieces of interbedded limestone to larger areas of shale 
bedrock covered with a thin shaly silt loam mantle 
less than 10 inches thick (fig. 8). A few areas have 
exposures or outcroppings of the ledgelike interbedded 
limestone or the thick underlying limestone bedrock 
formations. 

Included with this complex in mapping are small 
areas of moderately deep Mandeville silt loam. Also 
included are many small areas and spots where these 
soils are underlain directly by limestone bedrock. 
Many small clifflike or almost vertical escarpments are 
included, mostly on the river bluffs of the Missouri 
River Valley or along the narrow bottom lands of the 
deeply entrenched secondary streams in the uplands. 
A few areas have small narrow bands of well drained 
Lindley loams included along the upper parts of this 
complex. In places small areas of moderately well 
drained Gara loam and Winfield silt loam are included 
in mapping. These soils generally are above areas of 
the Norris-Rock land complex and are included as long 


Figure 8.—Rock land area in the Norris-Rock land complex, 10 
to 30 percent slopes. 


narrow bands of soils along the upper parts of side 
slopes. 

Runoff is rapid, and the hazard of erosion is severe. 
Areas of this complex are poorly suited to most farm 
uses because of their shallow depth to bedrock and 
their steepness of slope. 

This complex is not suited to crops and is very 
limited in its use for pasture. It is better suited to 
woodland and as habitat for wildlife. Limitations for 
urban uses and recreational development range from 
moderate to severe. Suitability as habitat for open 
land and woodland wildlife is poor. Capability unit 
VIIe-8. 


Pershing Series 


The Pershing series consists of deep, somewhat 
poorly drained, gently sloping to moderately sloping 
soils on uplands. These soils formed in thick deposits 
of loess. The native vegetation is grasses and trees. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 9 inches thick. The 
subsurface layer is dark grayish brown silt loam about 
8 inches thick. The upper 3 inches of the subsoil is dark 
grayish brown, friable silty clay loam; the next 13 
inches is dark brown, firm silty clay that has dark 
grayish brown and yellowish brown mottles; the next 
16 inches is mottled, gray and yellowish brown, firm 
silty clay; and the next 11 inches is mottled, gray 
and yellowish brown, firm silty clay loam. 

Permeability is slow, and available water capacity 
is high. A seasonal, perched water table is present late 
in winter and in spring. The shrink-swell potential of 
the subsoil is high. 

In many areas these soils are cultivated and mainly 
planted to corn, soybeans, small grains, and hay. These 
soils have medium natural fertility. Some areas are 
used for pasture, and a few areas remain wooded. 

Representative profile of Pershing silt loam, 2 to 5 
percent slopes, in a cultivated field about 2,500 feet 
south and 100 feet east of the northwest corner of sec. 
12, T. 50 N., R. 15 W.: 

Ap—0 to 9 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
granular structure; very friable; me- 
dium acid; abrupt smooth boundary. 

A2—9 to 17 inches; dark grayish brown (10YR 
4/2) silt loam; weak fine granular struc- 
ture; very friable; medium acid; clear 
smooth boundary. 

B1—17 to 20 inches; dark grayish brown (10YR 
4/2) silty clay loam; grayish brown 
(10YR 5/2) ped faces; few fine yellow- 
ish brown (10YR 5/6) mottles; moder- 
ate medium subangular blocky structure; 
friable; many fine dark concretions of 
iron and manganese oxides; strongly 
acid; abrupt smooth boundary. 

B21t—20 to 33 inches; dark brown (10YR 4/3) 
silty clay; faces of peds dark grayish 
brown (10YR 4/2); few fine yellowish 
brown (10YR 5/6) mottles; moderate 
medium subangular blocky structure 
parting to moderate fine blocky; firm; 
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many fine dark concretions of iron and 
manganese oxide; medium acid; gradual 
smooth boundary. 

B22t—33 to 49 inches; mottled gray (10YR 6/1) 
and yellowish brown (10YR 5/8) light 
silty clay; weak coarse subangular 
blocky structure; firm; thin discontinu- 
ous clay films on face of peds; many dark 
stains and fine concretions of iron and 
manganese oxides; medium acid; grad- 
ual smooth boundary. 

B3—49 to 60 inches; mottled gray (10YR 6/1) 
and yellowish brown (10YR 5/8) silty 
clay loam; weak coarse subangular 
blocky structure; firm; many dark stains 
and fine concretions of iron and manga- 
nese oxides; medium acid. 

The solum is typically 60 inches thick or more. The 
Ap horizon is very dark grayish brown or very dark 
gray and ranges from strongly acid to slightly acid in 
reaction, depending on local practices of liming. The 
B1 horizon is dark grayish brown or grayish brown 
and has yellowish brown, grayish brown, olive brown, 
or olive gray mottles. It is strongly acid or medium 
acid. The B21t horizon is dark brown and has grayish 
brown and yellowish brown mottles, or it is yellowish 
brown and grayish brown and is mottled. It is strongly 
acid or medium acid. The B22t horizon is light silty 
clay or heavy clay. It is strongly acid or medium acid. 
The B3 horizon is grayish brown and yellowish brown 
or gray and yellowish brown and is mottled. It is silty 
clay loam, light silty clay loam, or heavy silt loam that 
is strongly acid or medium acid. 

Pershing soils are near Armstrong, Gara, Grundy, 
Ladoga, and Weller soils. They are more poorly 
drained and have a grayer subsoil than Armstrong, 
Gara, Ladoga, and Weller soils. Pershing soils have a 
thinner dark surface layer and contain less organic 
matter in the upper part of the subsoil than Grundy 
soils. 

PrB—Pershing silt loam, 2 to 5 percent slopes. This 
soil is on broad, slightly rounded and narrow convex 
ridgetops and on the convex upper parts of side slopes 
in the uplands. Areas of this soil are long and narrow 
or are irregularly shaped. They range from about 5 to 
350 acres in size. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are a few small 
areas of moderately well drained Armstrong loam, 
Gara loam, Ladoga silt loam, and Weller silt loam. 
Armstrong and Gara soils generally occur as small nar- 
row bands along the lower, outer borders of this Per- 
shing soil, and Ladoga and Weller soils are at the 
same or higher elevations on ridgetops. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The main concerns of management are control- 
ling erosion, removing excess water, and improving 
tilth and fertility. Good systems that remove the ex- 
cess water and provide protection from erosion are 
difficult to establish. In places diversions, shallow 
ditches, and grassed waterways can be used effectively 
to control runoff water and erosion. Conservation 
cropping sequences, stripcropping, contour farming, 
minimum tillage practices, and use of cover crops help 
prevent erosion and improve tilth. The return of crop 


residue to the soil helps build up and maintain the 
organic matter content and improve tilth. 

This soil is suited to crops if the excess water is 
removed and erosion is controlled. Many areas are used 
for pasture, and good management is needed to estab- 
lish high quality forage and prevent overgrazing. Tim- 
ing plowing and planting operations to concur with 
optimum soil moisture conditions is extremely impor- 
tant. Some perennial plants such as alfalfa are not 
well suited to this soil because of wetness and heaving. 
Compaction by livestock is a concern during periods of 
wetness. This soil has moderate to severe limitations 
for urban uses and moderate limitations for recre- 
ational development. Suitability as habitat for open 
n au" woodland wildlife is good. Capability unit 

e-b. 

PrC—Pershing silt loam, 5 to 9 percent slopes. This 
upland soil is on very narrow, convex upper parts and 
wider, concave lower parts of side slopes and at the 
heads or upper parts of draws and drainageways. 
Areas range from long and narrow to irregular in 
shape and from about 10 to 150 acres in size. 

Ineluded with this soil in mapping are small areas 
of moderately well drained Armstrong and Gara loams 
that occupy positions on side slopes below Pershing 
soils and are included as narrow bands or spots along 
their lower boundaries. Also included are some small 
areas of moderately well drained Ladoga and Sharps- 
burg silt loam soils that occupy positions as small spots 
and narrow bands along the upper parts of ridgetops 
and side slopes above Pershing soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
controlling erosion, removing excess water, and im- 
proving tilth and fertility. The use of terraces with 
systems of underground outlets, erosion control struc- 
tures, and grassed waterways can in places help to 
remove the excess water and control erosion. Conserva- 
tion cropping sequences, striperopping, contour farm- 
ing, minimum tillage practices and use of cover crops 
also help to control erosion. Return of crop residue 
to the soil helps maintain and improve tilth. 

This soil is suited to erops if the excess water is 
removed and erosion is controlled. Many areas are in 
pasture, and good management is needed to establish 
high quality forage and prevent overgrazing. Timing 
plowing and planting operations to concur with opti- 
mum soil moisture conditions is extremely important. 
Some perennial plants such as alfalfa are not well 
suited to this soil because of its wetness and heaving. 
Compaction by livestock is a concern during periods of 
wetness. This soil has moderate to severe limitations 
for urban uses and recreational development. Suitabil- 
ity as habitat for open land and woodland wildlife is 
good. Capability unit IIIe—5. 


Riverwash 


Rw—Riverwash. These miscellaneous areas consist 
of sand and gravel bars recently deposited at the 
edges of the active channel of the Missouri River. They 
are barren in most places or sparsely covered with wil- 
low and cottonwood saplings. Slopes are 0 to 2 percent. 
Because of their position next to the continually rising 
and falling river and long narrow shape of its areas, 
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these areas have little or no potential for farm, urban, 
or recreational uses. They are important locally, how- 
ever, as a source of sand and gravel for road building 
and other engineering purposes. They have some po- 
tential for wildlife habitat and nesting ground for 
waterfowl and birds. Areas of Riverwash are subject 
to frequent flooding and deposition and to constant 
changes of size, shape, and position. During periods 
of violent floods or turbulent high water these areas 
can be completely removed. Capability unit VIIIs-1. 


Sarpy Series 


The Sarpy series consists of deep, excessively 
drained, level to nearly level soils on the flood plain of 
the Missouri River. These soils formed in sandy allu- 
vial sediment. The native vegetation is a thin stand of 
grasses, sandburs, and deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown sand about 11 inches thick. It is un- 
derlain by grayish brown, loose sand to a depth of 6 
inches or more. 

Permeability is very rapid and available water ca- 
pacity is low. Sarpy soils are subject to flooding. 

Some areas of these soils are cropped to corn, soy- 
beans, and small grains, mainly as inclusions in large 
field layouts involving other more fertile and less 
droughty soils. A few areas are idle; others remain 
wooded. 

Representative profile of Sarpy sand in an idle 
area about 500 feet west and 400 feet north of the 
southeast corner of sec. 22, T. 50 N., R. 18 W.: 

Ар-—0 to 11 inches; dark grayish brown (10YR 
4/2) sand; single grained; loose; mildly 
alkaline; slight effervescence; clear 
smooth boundary. 

C—11 to 60 inches; grayish brown (10YR 5/2) 
sand; single grained; loose; mildly alka- 
line; slight effervescence. 

The A horizon is very dark grayish brown or dark 
brown where plowed. It ranges to dark brown, very 
dark gray, or very dark grayish brown and is less than 
5 inches thick. The A horizon is neutral or mildly alka- 
line in reaction. The C horizon is grayish brown, 
brown, or yellowish brown. It is predominantly mildly 
alkaline. 

Sarpy soils are near Haynie, Hodge, and Leta soils. 
They contain considerably less silt and clay than Hay- 
nie and Leta soils, and they are not so wet as Leta 
soils. Sarpy soils contain slightly less silt and clay 
than Hodge soils, and they lack the thin bands or 
ae that are characteristic of some of the Hodge 
soils. 

Sa—Sarpy sand. This level to nearly level soil is on 
the bottom lands of the Missouri River. It usually is 
near or next to the active river channel or the recently 
abandoned meanders. Areas of this soil vary in shape 
from long and narrow to wide and irregular and range 
from about 3 to 200 acres in size. Slopes are 0 to 2 per- 
cent. 

Included with this soil in mapping are a few small 
areas of well drained Hodge loamy fine sand and areas 
where recent, stratified silty sediment has been de- 
posited on this soil by floodwater. In a few areas of 


this soil, free carbonates have been leached to a depth 
of more than 10 inches. 

Runoff is slow, and the hazard of erosion is very 
slight. The main concerns of management are building 
up the organic matter content, improving fertility, 
and preventing soil blowing. Use of green manure 
crops and the return of crop residue to the soil help 
to increase the organic matter content. The addition 
of plant nutrients according to soil tests and crop 
needs is very important. Use of irrigation and sprinkler 
type irrigation systems are beneficial to vegetables or 
other high value specialty crops. 

This soil is not well suited to most crops or to pas- 
ture. It has some potential for specialized cropping if 
extremely careful management, including irrigation, 
is used. Some kind of vegetative cover needs to be 
maintained on all unused or idle areas to prevent soil 
blowing and possible damage to adjacent soils or crops. 
This soil has moderate to severe limitations for urban 
uses and recreational development, depending on the 
amount of protection against flooding. Suitability as 
habitat for open land or woodland wildlife is poor. 
Capability unit IVs-1. 


Sharpsburg Series 


The Sharpsburg series consists of deep, moderately 
well drained, gently sloping to moderately sloping soils 
on uplands. These soils formed in moderately thick 
deposits of loess. The native vegetation is tall prairie 
grasses. 

In a representative profile the surface layer is very 
dark brown silt loam about 11 inches thick. The upper 
5 inches of the subsoil is very dark brown, friable silt 
loam; the next 8 inches is very dark grayish brown, 
firm silty clay loam; the next 7 inches is dark brown, 
firm silty clay loam; and the next 7 inches is dark 
brown, firm silty clay loam that has dark grayish 
brown, yellowish brown, and light olive brown mottles. 
It is underlain by grayish brown, friable silt loam that 
has yellowish brown and light olive brown mottles. 

Permeability is moderately slow, and available water 
capacity is high. The shrink-swell potential of the sub- 
soil is high. 

Most areas of these soils are cultivated and mainly 
planted to corn, soybeans, small grains, and grass and 
legume hay. These soils have high natural fertility. 
Some areas are used for pasture, and a few areas have 
а sparse cover of trees. 

Representative profile of Sharpsburg silt loam, 2 
to 5 percent slopes, in a cultivated field about 400 feet 
east and 50 feet south of the northwest corner of sec. 
13, Т. 52 N., R. 17 W.: 

А1—0 to 11 inches; very dark brown (10YR 2/2) 
silt loam; strong medium granular struc- 
ture; friable; medium acid; abrupt 
smooth boundary. 

B1—11 to 16 inches; very dark brown (10YR 
2/2) silt loam; strong fine subangular 
blocky structure; friable; medium acid; 
clear smooth boundary. 

B21t—16 to 24 inches; very dark grayish brown 
(10YR 3/2) silty clay loam; strong me- 
dium subangular blocky structure; firm; 
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thin continuous clay films on ped faces; 
medium acid; gradual smooth boundary. 

B22t—24 to 31 inches; dark brown (10YR 4/3) 
silty clay loam; moderate medium sub- 
angular blocky structure; firm; few fine 
concretions and stains of iron and man- 
ganese oxides; medium acid; gradual 
smooth boundary. 

B3—31 to 38 inches; dark brown (10YR 4/3) silty 
clay loam; common fine distinct dark 
grayish brown (10YR 4/2), light olive 
brown (2.5Y 5/4), and yellowish brown 
(10YR 5/8) mottles; weak medium sub- 
angular blocky structure; firm; medium 
acid; diffuse smooth boundary. 

C—38 to 56 inches; grayish brown (2.5Y 5/2) silt 
loam; common medium and fine distinct 
yellowish brown (10YR 5/8) and light 
olive brown (2.5Y 5/4) mottles; weak 
medium subangular blocky structure; 
friable; dark stains and concretions of 
под and manganese oxides; slightly 
acid. 

The solum ranges from about 35 to 50 inches in 
thickness. The Ap horizon is very dark brown or very 
dark grayish brown. It ranges from strongly acid to 
slightly acid in reaction, depending on local practices 
of liming. The B1 horizon is very dark brown or very 
dark grayish brown silt loam or light silty clay loam. 
It is strongly acid to slightly acid. The B2t horizon is 
very dark grayish brown, dark brown, or brown. It 
is strongly acid or medium acid. The C horizon is 
light silty clay loam or silt loam. 

These soils have darker colors in the upper part of 
the subsoil and have a thinner solum than is defined 
in the range for the series, but these differences do 
not alter their usefulness and behavior. 

Sharpsburg soils are near the Edina, Greenton, 
Grundy, Marshall, and Weller soils. They are not so 
wet and have less gray color in the upper part of the 
subsoil than Edina and Grundy soils. Sharpsburg soils 
lack the underlying residuum weathered from shale 
at a depth of 42 inches that is characteristic of Green- 
ton soils. They are more poorly drained and are grayer 
in the lower part of the subsoil than Marshall soils. 
Sharpsburg soils have a thicker, darker surface layer 
and are darker in the upper part of the subsoil than 
Weller soils. 

ShB—Sharpsburg silt loam, 2 to 5 percent slopes. 
This soil is on high, narrow to moderately wide ridge- 
tops of the uplands. The areas are generally longer than 
they are wide, but some of the areas are irregularly 
Shaped. They range from about 5 to 300 acres in size. 
This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of moderately well drained Ladoga and Winfield silt 
loams and somewhat poorly drained Grundy silt loam. 

Runoff is medium, and the hazard of erosion is 
moderate. The main concerns of management are con- 
trolling erosion, maintaining tilth, and improving fer- 
tility. Erosion control measures such as diversions, 
terrace systems, and grassed waterways are generally 
not practical because of the narrow ridgetop positions 
and the irregular shapes of some of the areas. Most 


erosion control practices of this kind are applied to 
these areas only for the purpose of protecting the lower 
adjacent soils and steeper slopes. Conservation crop 
sequences, contour farming, stripcropping, minimum 
tillage, and cover crops help control erosion in these 
areas. The return of crop residue to the soil helps 
maintain tilth. 

These soils are well suited to intensive cropping if 
the erosion is controlled. Many areas are in pasture, 
and good management is needed to establish high 
quality forage and prevent overgrazing. This soil has 
slight to severe limitations for urban uses and slight 
to moderate limitations for recreational projects. Suit- 
ability as habitat for open land and woodland wildlife 
is good. Capability unit IIe-1. 

ShC—Sharpsburg silt loam, 5 to 9 percent slopes. 
This soil is on side slopes of high ridges in the uplands. 
Areas of this soil are irregularly shaped and range 
from about 5 to 180 acres in size. This soil has a pro- 
file similar to that described as representative of the 
series, but in many places the silt loam upper layer of 
the subsoil has been mixed with the surface layer by 
plowing. 

Included with this soil in mapping are small areas 
of somewhat poorly drained Grundy silt loam and 
poorly drained Bremer silt loam. These soils are below 
areas of the Sharpsburg soils. They occupy small spots 
and narrow bands where slopes are concave along the 
lower boundaries of this soil. Also included are a few 
small areas of moderately well drained Ladoga and 
Weller silt loams. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management 
are controlling erosion, maintaining tilth, and improv- 
ing fertility. Terrace systems, grassed waterways, con- 
tour farming, stripcropping, conservation cropping 
sequences, minimum tillage practices, and use of cover 
erops help to control erosion. Return of crop residue 
to the soil and use of green manure crops help to main- 
tain the tilth. 

This soil is suited to crops if erosion is controlled. 
Many areas are in pasture, and good management is 
needed to establish high quality forage and prevent 
overgrazing. This soil has slight to severe limitations 
for urban uses and recreational development. Suitabil- 
ity as habitat for open land or woodland wildlife is 
good. Capability unit IIIe—1. 


Weller Series 


The Weller series consists of deep, moderately well 
drained, gently sloping to moderately sloping soils on 
uplands. These soils formed in thick deposits of loess. 
The native vegetation is deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 7 inches thick. The 
subsurface layer is brown silt loam about 4 inches 
thick. The upper 5 inches of the subsoil is dark yellow- 
ish brown, firm silty clay loam; the next 7 inches is 
dark yellowish brown, very firm light silty clay that 
has yellowish brown and light brownish gray mottles; 
the next 11 inches is light brownish gray, firm silty 
clay that has yellowish brown mottles; and the re- 
maining 37 inches is mottled, yellowish brown and 
light brownish gray, firm silty clay loam. 
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Permeability is slow, and available water capacity 
is high. A seasonal, perched water table is present late 
in winter and in spring. The shrink-swell potential of 
the subsoil is high. 

In some areas these soils are cultivated. Corn, soy- 
beans, small grains, and hay are the main crops. These 
soils have medium natural fertility. They are used 
mostly for pasture and hay. A few areas remain 
wooded. 

Representative profile of Weller silt loam, 2 to 5 
percent slopes, in pasture about 2,000 feet south and 
400 feet east of the northwest corner of sec. 12, T. 49 
N., R. 15 W.: 

Ар—0 to 7 inches; dark grayish brown (10YR 
4/2) silt loam; moderate fine granular 
structure; friable; few fine concretions 
of iron and manganese oxides; medium 
acid; elear smooth boundary. 

A2—7 to 11 inches; brown (10YR 5/3) silt loam; 
moderate fine granular structure; fri- 
able; few fine concretions of iron and 
manganese oxides; medium acid; clear 
smooth boundary. 

B1—11 to 16 inches; dark yellowish brown (10YR 
4/4) silty clay loam; moderate fine sub- 
angular blocky structure; firm; brown 
(10YR 5/3) silt coatings on ped faces; 
firm; соттоп fine concretions of iron 
and manganese oxides; medium acid; 
clear smooth boundary. 

B21t—16 to 23 inches; dark yellowish brown 
(10YR 4/4) light silty clay; few fine 
faint yellowish brown (10YR 5/6) and 
light brownish gray (10YR 6/2) mot- 
tles; moderate fine subangular blocky 
structure; very firm; light gray silty 
coatings and continuous brown clay films 
on ped faces; common fine concretions 
of iron and manganese oxides; very 
strongly acid; clear smooth boundary. 

B22t—23 to 34 inches; light brownish gray 
(10YR 6/2) silty clay; common medium 
distinct yellowish brown (10YR 5/6) 


mottles; moderate medium and coarse 


subangular blocky structure; firm; thin 
continuous dark grayish brown clay 
films on ped faces; few fine concretions 
of iron and manganese oxides; very 
strongly acid; gradual smooth boundary. 

B31t—34 to 56 inches; mottled yellowish brown 
(10YR 5/6) and light brownish gray 
(2.5Ү 6/2) heavy silty clay loam; weak 
coarse subangular blocky structure; 
firm; few fine concretions of iron and 
manganese oxides; thin clay films on 
vertical ped faces; strongly acid; gradual 
smooth boundary. 

B32t—56 to 71 inches; light brownish gray (2.5Y 
6/2) silty clay loam; common medium 
distinct yellowish brown (10YR 5/6) 
mottles; weak coarse subangular blocky 
structure; firm; few fine concretions of 
iron and manganese oxides; strongly 
acid. 


The solum is typically more than 60 inches thick. 
The Ap horizon is very dark grayish brown or dark 
brown. It ranges from very strongly acid to slightly 
acid in reaction, depending on local practices of liming. 
The A2 horizon is brown or grayish brown and ranges 
from very strongly acid to medium acid. The B horizon 
is yellowish brown or dark yellowish brown. It has 
grayish brown or light brownish gray mottles 10 
inches or less from the top of the horizon. It ranges 
from very strongly acid to medium acid and typically 
becomes less acid with depth. 

Weller soils are near Armstrong, Gara, Ladoga, 
Marion, Pershing, and Sharpsburg soils. They formed 
in deep loess and contain less fine sand and coarser 
material than the Armstrong and Gara soils that 
formed in glacial till. Weller soils have a higher clay 
content in the subsoil, are slightly more poorly drained, 
and have a lighter colored surface layer than Ladoga 
soils. They are not so wet as Marion soils, and they lack 
the abrupt change in content of clay from the A hori- 
zon to the B horizon that is characteristic of Marion 
soils. Weller soils have a lighter colored surface layer 
than Pershing soils. They lack the dominantly gray 
colored subsoil of the Pershing soils and are not so wet 
as those soils. 

WeB—Weller silt loam, 2 to 5 percent slopes. This 
soil is on high, slightly rounded ridgetops and point- 
like ends of ridges in the uplands. Areas of this soil are 
generally long and narrow or irregularly shaped. They 
range from 5 to 140 acres in size. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of moderately well drained Ladoga and Sharpsburg 
silt loams. Also included are small areas of poorly 
drained Marion silt loam that occupies flat spots in 
slight depressions on the wider ridgetops, and some 
small areas of somewhat poorly drained Pershing silt 
loam. The Pershing silt loam is typically in long, nar- 
row, fingerlike ridgetop areas where this Weller silt 
loam joins wider, flatter areas of Pershing soils on the 
main parts of the ridgetops. In places small areas of 
well drained Lindley loam and moderately well drained 
Armstrong, Gara, and Keswick loam soils are included. 
These glacial till soils occupy side slopes below areas 
of Weller soils in small spots and narrow bands along 
the lower boundaries of this Weller soil. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The main concerns of management are control- 
ling erosion and improving the tilth and fertility. 
Erosion controls such as diversions, terrace systems, 
and grassed waterways are generally not practical be- 
cause of the narrow ridgetop positions and irregular 
shapes of the areas. Most erosion controls of this kind 
are applied only to protect the lower adjacent soils 
and steeper slopes. Conservation cropping sequences, 
contour farming, stripcropping, minimum tillage prac- 
tices, and use of cover crops are more effective erosion 
controls. The return of crop residue to the soil and the 
use of green manure crops help to improve tilth. 

This soil is suited to crops if erosion is controlled. 
Many areas are in pasture, and good management is 
needed to establish high quality forage and prevent 
overgrazing. This soil has slight to severe limitations 
for urban uses and slight to moderate limitations for 
recreational projects: Suitability as habitat for open 


HOWARD COUNTY, MISSOURI 41 


land wildlife is good, and suitability as habitat for 
woodland wildlife is fair. Capability unit IIIe—5. 

WeC—Weller silt loam, 5 to 9 percent slopes. This 
soil is on very narrow tops and sides of ridges in the 
uplands. Areas of this soil are irregularly shaped and 
range from about 8 to 230 acres in size. 

Included with this soil in mapping are small areas 
of well drained Lindley loam and moderately well 
drained Armstrong, Gara, and Keswick loams. These 
glacial till soils are on side slopes below areas of Weller 
Soils. They are in small spots and narrow bands along 
the lower boundaries of this soil. Also included are a 
few small areas of somewhat poorly drained Pershing 
silt loam. Along the upper parts of the side slopes and 
on the narrow ridgetops, small areas of moderately well 
drained Winfield and Ladoga silt loams are included. 
Where the lower boundaries of this soil border major 
drainageways and stream bottoms, a few small areas 
of poorly drained Bremer silt loam and moderately 
well drained Fatima silt loam are also included. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
controlling erosion and improving the tilth and 
fertility. Terraces, diversions, grassed waterways, con- 
servation eropping sequences, contour farming, strip- 
cropping, minimum tillage, and cover crops help control 
erosion. The return of crop residue to the soil and use 
of green manure crops help to improve tilth. 

This soil is suited to crops if erosion is controlled. 
Many areas are in pasture, and good management is 
needed to establish high quality forage and prevent 
overgrazing. This soil has slight to severe limitations 
for urban uses or recreational development. Suitability 
as habitat for open land or woodland wildlife is fair. 
Capability unit IIIe-5. 


Winfield Series 


The Winfield series consists of deep, moderately well 
drained, gently sloping to strongly sloping soils on 
uplands. These soils formed in thick deposits of loess. 
The native vegetation is deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown silt loam about 8 inches thick. The 
subsurface layer is brown silt loam about 5 inches 
thick. The upper 2 inches of the subsoil is dark brown, 
friable silt loam; the next 18 inches is dark brown, 
firm silty clay loam; the next 12 inches is dark yellow- 
ish brown, firm silty clay loam that has light brownish 
gray mottles; and the remaining 20 inches is mottled, 
light brownish gray and yellowish brown, friable 
heavy silt loam. 

Permeability is moderate, and available water ca- 
pacity is very high. A seasonal perched high water 
table is present in winter and in spring. The shrink- 
swell potential of the subsoil is moderate. 

In many areas these soils are cultivated. Corn, soy- 
beans, small grains, and grass and legume hay are the 
main crops. These soils have high natural fertility. 
Some areas are in pasture, and a few areas are wooded. 

Representative profile of Winfield silt loam, 5 to 9 
percent slopes, in a cultivated field about 500 feet east 
and 600 feet south of the northwest corner of sec. 12, 
T. 49 N., R. 17 W.: 

Ар—0 to 8 inches; dark grayish brown (10YR 


4/2) silt loam; weak fine granular struc- 
ture; very friable; slightly acid; abrupt 
smooth boundary. 

A2—8 to 13 inches; brown (10YR 5/3) silt loam; 
weak thin platy structure parting to 
weak fine granular; friable; slightly 
acid; elear smooth boundary. 

B1—13 to 15 inches; dark brown (10YR 4/3) 
heavy silt loam; moderate fine subangu- 
lar blocky structure; friable; faint 
patches of clean silt coatings on vertical 
ped faces; medium acid; clear smooth 


boundary. 

B21t—15 to 28 inches; dark brown (10YR 4/3) 
silty clay loam; strong fine and medium 
subangular blocky structure; firm; thin 
continuous clay films on ped faces; me- 
dium acid; gradual smooth boundary. 

B22t—28 to 40 inches; dark yellowish brown 
(10YR 4/4) silty clay loam; common 
fine distinct light brownish gray (10YR 
6/2) mottles; moderate coarse subangu- 
lar blocky structure; firm: few discon- 
tinuous dark brown (10YR 4/3) clay 
films on ped faces; strongly acid; 
gradual smooth boundary. 

B3tg—40 to 60 inches; mottled light brownish 
gray (10YR 6/2) yellowish brown 
(10YR 5/6) and dark yellowish brown 
(10YR 4/4) heavy silt loam; weak me- 
dium prismatic structure parting to 
weak medium subangular blocky struc- 
ture; friable; strongly acid. 

The solum ranges from about 50 to 60 inches or more 
in thickness. The Ap horizon is dark grayish brown or 
dark brown and ranges from medium acid to neutral 
in reaction, depending on local practices of liming. The 
A2 horizon is brown, dark brown, or yellowish brown 
and is medium acid or slightly acid. The B1 horizon is 
dark brown, dark yellowish brown, or yellowish brown 
heavy silt loam or light silty clay loam. It ranges from 
very strongly acid to medium acid. The B21t horizon is 
dark brown or dark yellowish brown and ranges from 
very strongly acid to medium acid. The B22t horizon 
is dark yellowish brown or dark brown and has gray- 
ish brown or light brownish gray mottles, or it is 
variegated grayish brown, dark brown, and yellowish 
brown. It ranges from very strongly acid to medium 
acid. The B3t horizon is heavy silt loam or light silty 
clay loam that is strongly acid or medium acid.  . 

Winfield soils are near Lindley, Keswick, Mandeville, 
Marshall, Menfro, and MeGirk soils. They formed in 
deep loess and have a lower content, of fine sand or 
eoarser material than the Lindley and Keswick soils, 
which formed in glacial till. Winfield soils are deep 
and lack the underlying shale at a depth of 40 inches 
or less that is characteristic of Mandeville soils. They 
are more poorly drained than Marshall and Menfro 
soils, and they lack the thick, dark surface layer of 
Marshall soils. They are not so wet as McGirk soils, and 
they lack the predominantly gray colored subsoil of 
those soils. 

WnB— Winfield silt loam, 2 to 5 percent slopes. This 
soil is on narrow tops or ridges and hills in the uplands. 
Areas are generally long and narrow or irregularly 
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shaped. They range from about 5 to 160 acres in size. 

Included with this soil in mapping are a few areas 
of somewhat poorly drained McGirk silt loam and 
moderately well drained Weller silt loam. Some small 
areas of moderately well drained Keswick loam and 
well drained Lindley loam are also included. These 
glacial till soils are on side slopes below areas of Win- 
field soils in small spots and narrow bands along the 
lower boundaries of this Winfield soil. In places small 
areas of well drained Menfro silt loam soils are in- 
cluded. 

Runoff is medium, and the hazard of erosion is mod- 
erate. The main concerns of management are control- 
ling erosion and improving the tilth and fertility. 
Because of the narrow ridgetop positions and irregular 
shapes of the areas, erosion control measures such as 
terrace systems and grassed waterways are usually 
designed and installed to protect the adjoining soils 
and slopes. Conservation cropping sequences, contour 
farming, minimum tillage practices, stripcropping, 
and use of cover crops are effective in the control of 
erosion. The return of crop residue to the soil and use 
of green manure crops helps to improve the tilth. 

This soil is well suited to crops if erosion is con- 
trolled. Many areas are used for pasture, and good 
management is needed to establish high quality forage 
and prevent overgrazing. This soil has moderate to 
severe limitations for urban uses and slight to moder- 
ate limitations for recreational projects. Suitability as 
a source of habitat for open land and woodland wild- 
life is good. Capability unit IIe-1. 

WnC-—Winfield silt loam, 5 to 9 percent slopes. This 
soil is on narrow ridgetops and upper parts of side 
slopes in the uplands. Areas of this soil are irregu- 
larly shaped and range from about 5 to 100 acres in 
size. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of well drained Menfro silt loam and small areas of 
moderately well drained Weller silt loam. Included 
along the lower boundaries of this soil are small areas 
of somewhat poorly drained McGirk silt loam. Some 
small areas of well drained Lindley loam and moder- 
ately well drained Keswick loam are also included. 
They are on side slopes below areas of Winfield soil in 
small spots and narrow bands along the lower bound- 
aries of this Winfield soil. 

Runoff is medium, and the hazard of erosion is mod- 
erate to severe. The main concerns of management are 
controlling erosion and improving the tilth and fertil- 
ity. Terrace systems, grassed waterways, diversions, 
conservation cropping sequences, stripcropping, con- 
tour farming, minimum tillage practices, and use of 
cover crops help to control erosion. Return of crop 
residue to the soil and use of green manure crops help 
to improve tilth. 

This soil is suited to crops if erosion is controlled. 
Many areas are in pasture, and good management is 
needed to establish high quality forage and prevent 
overgrazing. This soil has moderate to severe limita- 
tions for urban uses and recreational development. 
Suitability as habitat for open land and woodland 
wildlife is good. Capability unit IITe-1. 

WnD—Winfield silt loam, 9 to 14 percent slopes. 
This soil is on very narrow, knifelike ridgetops and on 


sides of ridges and hills in the uplands. Areas of this 
soil are irregularly shaped and range from about 5 to 
100 acres in size. 

Included with this soil in mapping are small areas 
of well drained Menfro silt loam. Also included are 
small areas of well drained Lindley loam and moder- 
ately well drained Keswick soils. In places small areas 
of shallow Norris silt loam and moderately deep Man- 
deville silt loam are included. 

Runoff is rapid, and the hazard of erosion is severe 
to very severe. The main concerns of management are 
controlling erosion and improving tilth and fertility. 
In most areas the soil is too steep for installation of 
complete terrace systems, but in places diversions or 
single terraces are effective in controlling erosion. Use 
of small grains and hay in cropping sequences, con- 
tour farming, stripcropping, minimum tillage prac- 
tices, and use of cover crops help to control erosion. 
Деп of crop residue to the soil helps to improve 

ilth. 

This soil has limited use for crops if erosion is con- 
trolled. Many areas are used for pasture and perma- 
nent grass and legume hay. Good management is 
needed to establish a high quality forage or hay crop 
and to prevent overgrazing or excessive cutting. This 
Soil has moderate to severe limitations for urban uses 
and recreational development. Suitability as habitat 
for open land and woodland wildlife is good. Capabil- 
ity unit IIIe-1. 

WnD3—Winfield silt loam, 9 to 14 percent slopes, 
severely eroded. This soil is on sides of ridges in the 
uplands. Areas are irregularly shaped and range from 
about 3 to 200 acres in size. This soil has a profile 
similar to that described as representative of the 
series, but the plow layer is made up mostly of mate- 
rial from the lighter colored subsurface layer and sub- 
soil. In many places the silty clay loam subsoil is 
exposed at the surface. Many areas are dissected by 
small, deep gullies or occasional large gullies that can- 
not be crossed by vehicles or farm equipment. 

Included with this soil in mapping are small areas 
of shallow Norris silt loam and moderately deep Man- 
deville silt loam. Also included in places are small areas 
of somewhat poorly drained McGirk silt loam that 
generally are below areas of eroded Winfield soil in 
small spots and narrow bands along the lower bound- 
aries of this Winfield soil. 

Runoff is rapid, and the hazard of erosion is very 
severe. This soil is not well suited to crops, and the 
main concern of management is the prevention of 
further erosion and the reclamation of gullied areas. 
The use of diversions and grassed waterways helps to 
control erosion in some areas. The use of small grains 
and long term hay crops or permanent grass and 
legume hay in cropping sequences is an effective ero- 
sion control measure. Where it is feasible to use such 
practices, contour farming and stripcropping are help- 
ful in controlling erosion. Return of crop residue to the 
soil helps to improve tilth. 

This soil has limited suitability for crops if erosion 
is controlled. Many areas are used for pasture and 
permanent hay. Good management is needed to es- 
tablish a high quality forage or hay crop and to 
prevent overgrazing or excessive cutting. This soil has 
moderate to severe limitations for urban uses and rec- 
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reational development. Suitability as habitat for open 
ад or woodland wildlife is good. Capability unit 
e 


Use and Management of the Soils 


Basic practices used in the management of soils for 
crops and pasture are described in the first part of this 
section, and yields of principal field and pasture crops 
are then given. Management of the soils for woodland, 
wildlife habitat, and recreation are discussed next; 
then, in the latter part of the section, information on 
ае of the soils for engineering purposes is pre- 
sented. 


Cultivated Crops and Pasture 


About one-half the area of Howard County is culti- 
vated. Corn, soybeans, wheat, and hay are the prin- 
eipal erops. Grain sorghum is another important crop; 
also, small acreages of oats, tobacco, tree fruits, and 
potatoes are planted. 

About 25 percent of the county is used for open 
pasture. Native bluegrass dominates most pastures, 
but there is a substantial and increasing acreage of 
improved pasture. 

Control of water erosion on cropland is the over- 
riding consideration in managing most of the upland 
soils in the survey area. In most areas sloping crop- 
land has been damaged to some degree by sheet, rill, 
or gully erosion. In most places a combination of 
mechanical and vegetative practices are needed to con- 
trol erosion. Exceptions to this are the nearly level 
upland soils, where wetness rather than erosion is the 
major management concern. Wetness is also a problem 
on some heavy textured soils that are on bottom land 
and need surface drainage. 

Seeding and renovation of more pastures is another 
management concern in the county. 

All of the soils need management that will help con- 
serve water, maintain or increase the organic matter 
content and fertility level, and promote good tilth. 

Good management increases yields and gives 
greater assurance of an adequate economic return. A 
conservation cropping system combines suitable crop 
rotations with needed management and conservation 
practices to prevent soil deterioration. Technical as- 
sistance in the planning and application of practices 
for a particular field or farm can be obtained from the 
Howard County Soil and Water Conservation District 
of the Soil Conservation Service. 

The management practices needed for soils that are 
suitable for crops and pasture are briefly discussed in 
the following paragraphs. This discussion supplements 
the specific management practices given for each map- 
ping unit. 

High fertility levels increase the yields of grain and 
forage. Crop cover reduces the destructive impact of 
raindrops. Plant residue left on the surface helps to 
maintain the organic matter content and keep the soil 
porous, thereby increasing the water intake rate and 
the available water capacity. Plant residue left on or 
near the surface also retards runoff and helps to con- 
trol erosion. Its effectiveness depends on the amount 


of residue and the length of time it is left on the sur- 
face. Thus, higher yields leave more residue, and corn 
will leave substantially more than a soybean crop of 
comparable yield. Spring plowing of sloping soils al- 
lows residue to remain on the surface over winter and 
is more effective than fall plowing, which leaves the 
surface bare. Tillage that leaves residue on the surface 
during the growing season is still more effective. Mini- 
mum tillage practices help to maintain good tilth, in- 
crease infiltration, and curtail erosion. The use of 
chisel plows, direct planting of conventionally plowed 
fields, and other special techniques reduce the amount 
of tillage. Currently, no till planters are gaining ac- 
ceptance. 

Soils on bottom lands or nearly level soils on up- 
lands can be continuously intertilled without excessive 
erosion or reduced yields. Special management for in- 
tensive cropping generally includes maintaining fer- 
tility, managing crop residue, and using minimum 
tillage practices. Most soils on bottom lands and level 
or gently sloping soils on uplands are potentially 
suited to supplemental irrigation. 

Field terraces reduce the length of slope and, to- 
gether with contour tillage, are very effective erosion 
control measures on sloping cropland. A system in 
which terraces are nearly parallel to each other is 
much preferred, because it greatly reduces point rows 
and makes farming more convenient. 

Properly located and constructed grassed waterways 
serve as outlets to terrace systems. These waterways 
are designed to be crossed by and convenient for large 
farming equipment. 

Cross slope channels are used to reduce the length 
of very long, gentle slopes. These channels, except for 
a much wider horizontal spacing, are very similar to 
field terraces. Diversion terraces are designed and con- 
structed to protect cultivated soils from water that 
runs off higher pasture or woodland. 

Drainage ditches need suitable outlets which are 
available in most places. There are a few exceptions 
on the flood plains of the Missouri River and on some 
of the broader parts of the secondary stream bottoms. 

Control of flooding on the flood plains of some 
streams in the survey area is feasible under existing 
conservation programs. One such program is Public 
Law 566 (Small Watershed Program). 

Some bottom lands on the Missouri River flood plain 
are protected from flooding by levees. The great floods 
of 1951 and 1973 demonstrated that such protection 
can be inadequate. 

Many good stands of high yielding grass and legume 
pastures have been established in the county, and more 
are needed. 

The following combination of management prac- 
tices will help to assure the establishment and main- 
tenance of good pasture: plowing early in summer; 
applying lime and fertilizer according to soil tests; 
seeding a mixture of good, clean, adapted grasses and 
legumes; controlling weeds and brush; applying a top- 
dress of fertilizer if needed and economically prac- 
tical; and maintaining stand and the high plant vigor 
by periodically rotating pastures. Using pastures for 
a short period of intensive grazing followed by a 
longer period of rest is often desirable. 

Good management of pastures can extend the graz- 
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ing season considerably, but supplemental hay generally 
will be needed. The amount of hay needed will vary 
depending on the type of livestock enterprise, the 
forage species, the severity of the winter, and the 
amount and duration of snow cover. 


Capability Grouping 


Landowners, particularly those who farm on a large 
scale, may find it practical to use and manage alike 
some of the different kinds of soil they have on their 
farms. These persons can make good use of the capa- 
bility classification system presented in this section, a 
grouping that shows, in a general way, the suitability 
of soils primarily for cultivated crop production. 

The grouping is based on permanent limitations of 
soils when used for field crops, the risk of damage 
when they are farmed, and the way the soils respond 
to treatment. The grouping does not take into account 
major and generally expensive landforming that would 
change slope, depth, or other characteristics of the 
soils; does not take into consideration possible but un- 
likely major reclamation projects; and does not apply 
to rice, cranberries, horticultural crops, or other crops 
that require special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suit- 
ability and limitations for range, for forest trees, or 
for engineering. 

In the capability system, all kinds of soils are 
grouped at three levels: the class, the subclass, and the 
unit. The broadest grouping, the capability class, is 
designated by Roman numerals I to VIII. In class I 
are the soils that have the fewest limitations, the 
widest range of use, and the least risk of damage when 
they are tilled. The soils in the other classes have pro- 
gressively greater natural limitations. In class VIII 
are soils and landforms so rough, shallow, or otherwise 
limited that they do not produce worthwhile yields of 
crops, forage, or wood products. The subclass indicates 
major kinds of limitations within the classes. Within 
most of the classes there can be up to 4 subclasses. The 
subclasses are indicated by adding a small letter, e, w, 
8, or c, to the class numeral, for example, Пе. The letter 
“e” shows that the main limitation is risk of erosion 
unless close growing plant cover is maintained; “w” 
means that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage) ; "s" shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and “с” indicates that the chief 
limitation is climate that is too cold, or too dry. 

In class I there are no subclasses, because the soils 
of this class have few or no limitations. Class V сап 
contain, at the most, only subclasses w, s, and c, be- 
cause the soils are subject to little or no erosion but 
have other limitations that confine their use largely to 
pasture, range, or wildlife habitat. 

Subclasses are further divided into groups called ca- 
pability units. These are groups of soils that are so 
much alike that they are suited to the same crops and 
pasture plants, require about the same management, 
and have generally similar productivity and other re- 


sponse to management. Capability units are generally 
identified by numbers assigned locally, for example, 
IIw-2 or IIIe—5. 

The eight classes in the capability system and the 
subclasses and units in Howard County are described 
in the list that follows. The unit designation is given 
in the Guide to Mapping Units. 

Class I. Soils have few limitations that restrict their 
use. (No subclasses) 

Unit I-1. Deep, nearly level, well drained 
soils with moderate permeability and high 
available water capacity; on bottom lands. 

Class II. Soils have moderate limitations that reduce 
the choice of plants or require moderate conserva- 
tion practices. 

Subclass Ife. Soils subject to moderate erosion 
unless protected. 

Unit Пе-1. Deep, gently sloping, moder- 
ately well drained and well drained soils 
with moderate to moderately slow perme- 
ability and high available water capacity; 
on uplands. 

Unit Ile-4. Deep, gently sloping, moder- 
ately well drained soils with moderately 
slow to very slow permeability and moder- 
ate to high available water capacity; on 
uplands. 

Unit IIe-5. Deep, gently sloping, moder- 
ately well drained and somewhat poorly 
drained soils with slow and very slow per- 
meability and high or moderate available 
water capacity; on uplands. 

Subclass IIw. Soils moderately limited because 
of excess water. 

Unit IIw-1. Deep, nearly level, moderately 
well drained and somewhat poorly drained 
soils with moderate or moderately slow 
permeability and high or very high avail- 
able water capacity; on bottom lands. 

Unit IIw-2. Deep, nearly level, poorly 
drained and somewhat poorly drained soils 
with slow to very slow permeability and 
moderate or high available water capacity ; 
on bottom lands, terraces, or uplands. 

Class III. Soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Subclass Ше. Soils subject to severe erosion if 
they are cultivated and not protected. 

Unit Ше-1. Deep, moderately sloping to 
strongly sloping, well drained and moder- 
ately well drained soils with moderate to 
slow permeability and moderate to high 
available water capacity; on uplands. 

Unit Ше-2. Deep, moderately sloping, 
somewhat poorly drained soils with slow 
permeability and high available water ca- 
pacity; on uplands. 

Unit IIIe-4. Deep to moderately deep, mod- 
erately sloping, well drained soils with 
very slow to moderate permeability and 
moderate available water capacity; on up- 
lands. 

Unit IIIe-5. Deep, gently sloping and mod- 
erately sloping, moderately well drained 
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and somewhat poorly drained soils with 
slow permeability and moderate to high 
available water capacity, on uplands. 
Subclass IITw. Soils severely limited for cultiva- 
tion by excess water. 

Unit IIIw-2. Deep, nearly level, poorly 
drained soils with slow and very slow per- 
meability and high available water capac- 
ity; on uplands and terraces. 

Unit IIIw-4. Deep, nearly level or depres- 
sional, poorly drained soils with very slow 
permeability and moderate available water 
capacity; on bottom lands. 

Subclass IIIs. Soils severely limited because of 
droughtiness, stony surfaces, or both. 

Unit IIIs-1. Deep, nearly level, well drained 
soils with rapid permeability and low 
available water capacity; on bottom lands. 

Class IV. Soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Subclass IVe. Soils subject to very severe erosion 
if cultivated and not protected. 

Unit IVe-1. Deep, strongly sloping, moder- 
ately well drained soils with slow to mod- 
erately slow permeability and moderate to 
high available water capacity; on uplands. 

Unit IVe-4. Deep, moderately sloping to 
strongly sloping, well drained to moder- 
ately well drained soils with slow to mod- 
erate to high available water capacity; on 
uplands. 

Unit IVe-5. Deep, strongly sloping, moder- 
ately well drained soils with slow perme- 
ability and moderate available water 
capacity; on uplands. 

Subclass IVs. Soils limited because of droughti- 


ness. 

Unit IVs-1. Deep, nearly level, excessively 
drained soils with very rapid permeability 
and low available water capacity; on bot- 
tom lands. 

Class V. Soils are subject to little or no erosion but 
have other limitations, impractical to remove, that 
limit their use largely to pasture or range, woodland, 
or wildlife habitat. (None in survey area.) 

Class VI. Soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, or 
wildlife habitat. 

Subclass VIe. Soils severely limited, chiefly by 
risk of erosion, unless protective cover is main- 
tained. 

Unit VIe-1. Deep, steep, well drained soils 
with moderate permeability and high 
available water eapacity; on uplands. 

Unit VIe4. Deep, moderately steep to 
steep, well drained soils with moderate to 
moderately slow permeability and moder- 
ate to high available water capacity; on 
uplands. 

Unit Vle-7. Deep to moderately deep, 
strongly sloping to steep, moderately well 
drained to well drained soils with moderate 


to slow permeability and moderate available 
water capacity ; on uplands. 

Class VII. Soils have very severe limitations that 
make them unsuited to cultivation and restrict their 
use largely to range, woodland, or wildlife food and 
cover. 

Subclass УПе. Soils very severely limited by 
the risk of further erosion or damage caused by 
past erosion and by steepness of slopes. 

Unit VIIe-7. Deep, moderately steep to 
steep, well drained soils with moderately 
slow permeability and moderate available 
water capacity ; on uplands. 

Unit VIIe-8. Shallow, strongly sloping, well 
drained soils with moderate permeability, 
very low available water capacity, and un- 
derlying soft shale bedrock; on uplands. 

Class VIII. Soils and landforms in class VIII have 
limitations that preclude their use for commercial 
plant production and restrict their use to recreation, 
wildlife habitat, and sources of sand and gravel. 

Subclass УШе. Soils very severely limited be- 
cause of devastating past erosion. 

Unit VIIIe-1. Soils so badly dissected by 
deep gullies that it is impractical to use 
them for crops, pasture, or woodland. 
Slopes range from moderately sloping to 
those on clifflike escarpments. Soil mate- 
rial is mostly silt, silt loam, or silty clay 
loam, and in many areas soils are still 
actively eroding. 

Subclass VIIIs. Soils very severely limited by 
droughtiness and gravel or sand content. 

Unit VIIIs-1l. Deep, nearly level, exces- 
sively drained sandy and gravelly river- 
wash with very rapid permeability and 
very low available water capacity; in or 
adjacent to stream channels on bottom 
lands. 


Predicted Yields 


Table 2 lists, for each soil in Howard County, the 
predicted average yields per acre of the principal 
crops. All available sources of yield information were 
used to make these estimates. They are based on the 
observations of the soil scientists that made the survey 
along with information obtained from local farmers, 
professional agrnomists, public and private agencies, 
demonstration plots, and research data. 

Management practices, weather conditions, plant 
diseases, and insect manifestations vary from year to 
year and from place to place. Differences in any of 
these factors, especially the droughts during the sum- 
mer months, cause great fluctuations in crop yields. 
Crop damage can also be locally heavy as a result of 
wind, hail, torrential downpours of rain, or flooding. 

The table on yield predictions is based on an im- 
proved combination of management practices used by 
some of the farmers in the county. A systematic crop- 
ping plan consistent with the capability of the soils is 
followed. Sloping soils on uplands are terraced, and 
most slopes of more than 2 percent are farmed on the 
contour, Adequate drainage systems are installed as 
needed. Suitable high yielding varieties of plants are 
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TABLE 2.—Predicted average yields per acre of the principal crops 


SOIL SURVEY 


[Absence of yield indicates that the crop is not ordinarily grown in the soil] 


Soil 


Bremer silt loam 
Carlow silty clay 
Chariton silt loam 
Edina silt loam 
Fatima silt loam 
Freeburg silt loam, 0 to 3 percent slopes 
Gara and Armstrong loams, 5 to 9 percent slopes 
Gara and Armstrong loams, 9 to 14 percent slopes 
Gara and Armstrong clay loams, 5 to 9 percent 
slopes, severely eroded 
Greenton silt loam, 2 to 5 percent slopes 
Greenton silt loam, 5 to 9 percent slopes 
Greenton silt loam, 9 to 14 percent slopes 
Grundy silt loam, 2 to 5 percent slopes 
Grundy silt loam, 5 to 9 percent slopes 
Gullied land 
Hatton silt loam, 2 to 5 percent slopes 
Hatton silt loam, 5 to 9 percent slopes 
Haynie silt loam 
Hodge loamy fine sand 
Knox silt loam, 5 to 9 percent slopes 
Knox silt loam, 9 to 14 percent slopes, severely eroded ____ 
Knox silt loam, 14 to 30 percent slopes, severely eroded___ 
Ladoga silt loam, 2 to 5 percent slopes 
Ladoga silt loam, 5 to 9 percent slopes 
Leta silty clay 
Lindley loam, 14 to 80 percent slopes 
Lindley clay loam, 14 to 30 percent slopes, severely eroded_ 
Lindley and Keswick loams, 5 to 9 percent slopes 
Lindley and Keswick loams, 9 to 14 percent slopes 
Lindley and Keswick clay loams, 9 to 14 percent 
slopes, severely eroded 
Mandeville silt loam, 5 to 9 percent slopes 
Mandeville silt loam, 9 to 14 percent slopes 
Mandeville silt loam, 14 to 30 percent slopes 
Mandeville silty clay loam, 9 to 14 percent 
slopes, severely eroded 
Marion silt loam 
Marshall silt loam, 2 to 5 percent slopes 
Marshall silt loam, 5 to 9 percent slopes 
McGirk silt loam, 5 to 12 percent slopes 
Menfro silt loam, 2 to 5 percent slopes 
Menfro silt loam, 5 to 9 percent slopes 
Menfro silt loam, 9 to 14 percent slopes 
Menfro silt loam, 9 to 14 percent slopes, severely eroded__ 
Menfro silt loam, 14 to 30 percent slopes 
Mexico silt loam, 2 to 5 percent slopes _____ Rc ыы Жеты ыч 
Moniteau silt loam 
Napier silt loam, 2 to 5 percent slopes 
Nodaway silt loam 
Norris-Rock land complex, 10 to 30 percent slopes 
Pershing silt loam, 2 to 5 percent slopes 
Pershing silt loam, 5 to 9 percent slopes 
Riverwash 
Sarpy sand 
Sharpsburg silt loam, 2 to 5 percent slopes 
Sharpsburg silt loam, 5 to 9 percent slopes 
Weller silt loam, 2 to 5 percent slopes 
Weller silt loam, 5 to 9 percent slopes 
Winfield silt loam, 2 to 5 percent slopes 
Winfield silt loam, 5 to 9 percent slopes 
Winfield silt loam, 9 to 14 percent slopes 
Winfield silt loam, 9 to 14 percent slopes, severely eroded__ 


Corn Winter wheat Soybeans Pearce Tall fescue 
Bu Bu Bu Tons AUMi 
106: ا‎ 40 4.5 9.5 
72 30 26 3.3 6.6 
70 29 25 3.2 6.6 
86 35 38 8.4 7.5 
102 42 38 4.5 9.0 
92 38 35 4.0 8.2 
78 33 30 8.8 7.0 
10 29 27 3.2 6.5 
— ap ee د اک ی‎ P RE 8.1 6.2 
84 35 31 3.7 7.4 
17 31 28 3.4 6.8 
67 28 25 3.1 6.2 
90 38 34 4.0 8.0 
80 34 30 3.6 7.2 
82 33 30 3.7 7.4 
74 32 26 3.4 6.8 
96 40 36 8.6 دا‎ 
38 20 14 1 BELLI 
89 36 38 4.0 8.0 
70 30 25 3.2 6.6 
FON PEN шот. USES ЕРРЕТИ t 2.8 5.6 
113 47 43 4.7 9.5 
108 45 41 4.5 9.0 
88 85 32 D. аслы лл: 
Але ышы е ИБ. жуз ау лы А E гы ыз 5 б к И ton с E 4.5 
mie eet шасы н a کے‎ at сы кышла айы сз шыл ыра, 4.0 
72 81 27 3.1 6.2 
62 28 24 2.7 5.4 
ا‎ ah ا‎ ae 2.2 4.3 
60 30 21 2.7 5.2 
50 25 20 2.8 4.6 
DUNT ODIUM. MEET Е کے کد ا‎ 3.4 
UTEM rc" کے ع د‎ 1.7 3.4 
65 27 25 8.0 6.0 
107 45 41 4.0 9.6 
102 42 39 3.9 9.0 
70 30 25 3.3 6.5 
92 38 35 4.0 8.2 
84 35 31 8.7 7.4 
74 82 28 3.4 6.8 
65 26 24 3.0 6.0 
rumen scs ا‎ OY ar E 3.0 6.0 
80 38 30 3.5 7.0 
70 28 25 8.0 6.0 
ТОБУ eases ыры? 40 4.0 8.0 
Tio [Ln 42 4.6 9.0 
Еу ы л ed NE co ee RECO ee 2.0 
101 36 38 4.2 8.6 
96 38 36 4.0 8.0 
Ib L2 4.1 0.9 |... 
113 41 48 4.7 9.6 
108 45 41 4.5 9.0 
95 40 36 4.0 8.0 
90 87 34 3.8 7.5 
98 42 38 4.4 8.8 
92 40 36 44 8.2 
82 35 32 3.7 7.4 
72 80 26 8.8 6.6 


* A.U.M. stands for animal-unit-month. It is the amount of forage required for one animal unit, 1,000 Ib. созу or equivalent, for 


one month. І 
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grown. Lime and fertilizer are regularly applied ac- 
cording to needs indicated by soil tests. Considerable 
attention is given to new methods of weed control and 
crop residue management. All farm operations are 
timely. 

The yield predictions in table 2 are approximate 
figures and are intended to serve only as guides. Many 
users will consider the comparative yields between 
soils to be of more value than the actual yields. These 
relationships are likely to remain constant over a pe- 
riod of years. 


Woodland Management and Productivity ? 


In 1972 about 63,000 acres, or 21 percent of Howard 
County (5), was wooded. The wooded tracts are owned 
by private individuals and are relatively small. They 
are used mainly for timber production, recreation, and 
wildlife habitat. 

The principal forest type is upland oak consisting 
of white oak, black oak, northern red oak, post oak, 
and shagbark hickory. This type is primarily in 
the Lindley-Hatton-Mandeville and Winfield-Lindley- 
Mandeville soil associations. 

Bottom land hardwoods consisting of eastern cotton- 
wood and American sycamore are common to the 
Leta-Haynie-Hodge soil association. 

The potential productivity of the soils for growing 
trees is moderate to moderately high for the upland 
hardwoods and high to very high for the bottom land 
Species. 

Table 3 contains information useful to woodland 
owners or for forest managers planning use of soils for 
wood crops. Mapping unit symbols for those soils suit- 
able for wood crops are listed alphabetically by soil 
name, and the ordination symbol for each soil is given. 
All soils bearing the same ordination symbol require 
the same general kinds of woodland management and 
have about the same potential productivity. 

The first part of the symbol, a numeral, indicates 
the potential productivity of the soils for important 
trees. The numeral 1 indicates very high productivity ; 
2, high; 3, moderately high; 4, moderate; and 5, low. 
The second part of the symbol, a letter, indicates the 
major kind of soil limitation. The letter 10 indicates 
excessive water in or on the soil; d, restricted root 
depth; е, clay in the upper part of the soil; s, sandy 
texture; and r, steep slopes. The letter o indicates no 
significant limitations or restrictions. If a soil has 
more than one limitation, priority in placing the soil 
into a limitation class is in the order in which the 
letters are listed above—w, d, c, s, and г. 

The third part of the symbol, a numeral, indicates 
the degree of hazard or limitation and general suit- 
ability of the soils for certain kinds of trees. The 
numerals and their meanings are as follows: 

The numeral 1 indicates soils that have no limita- 
tions or only slight limitations and are best suited to 
coniferous species. 

The numeral 2 indicates soils that have one or more 
moderate limitations and are best suited to coniferous 
Species. 


2 This section was prepared by Gary Е. NORDSTROM, for- 
ester, Soil Conservation Service. 


The numeral 3 indicates soils that have one or more 
severe limitations and are best suited to coniferous 
Species. 

The numeral 4 indicates soils that have no limita- 
tions or only slight limitations and are best suited to 
deciduous species. 

The numeral 5 indicates soils that have one or more 
moderate limitations and are best suited to deciduous 
species. 

The numeral 6 indicates soils that have one or more 
severe limitations and are best suited to deciduous 
species. 

The numeral 7 indicates soils that have no limita- 
tions or only slight limitations and are best suited to 
either coniferous or deciduous species. 

The numeral 8 indicates soils that have one or more 
moderate limitations and are best suited to either co- 
niferous or deciduous species. 

The numeral 9 indicates soils that have one or more 
severe limitations and are best suited to either conifer- 
ous or deciduous species. 


In table 3 the soils are also rated for a number of 
factors to be considered in management. The ratings 
of slight, moderate, and severe are used to indicate 
the degree of major soil limitations. 

Ratings of the hazard of erosion indicate the risk of 
soil loss in well managed woodland. The risk is slight 
if the expected soil loss is small; moderate if some 
measures are needed to control erosion during logging 
and road construction; and severe if intensive manage- 
ment or special equipment and methods are needed to 
prevent excessive soil loss. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use of 
the equipment generally needed in woodland manage- 
ment or harvesting. A rating of slight indicates that 
use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or equipment; severe indicates a seasonal 
limitation, a need for special equipment or manage- 
ment, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that 
the soil affects expected mortality of planted tree 
seedlings when plant competition is not a limiting 
factor. The ratings are for seedlings from good plant- 
ing stock that are properly planted during a period of 
sufficient rainfall. A rating of slight indicates that the 
expected mortality of the planted seedlings in less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development 
of tree roots and the ability of soil to hold trees firmly. 
A rating of slight indicates that trees in wooded areas 
are not expected to be blown down by commonly oc- 
curring winds; moderate, that some trees are blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or 
grow if openings are made in the tree canopy. The 
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va 


Management concerns 


Potential productivity 


Soil name and map symbol | Ordination 
symbol Erosion |Equipment| Seedling |Windthrow| P lant. 
hazard limitation | mortality hazard SCION 15 
Armstrong —_..____..-___-- 45 | Slight ___._| Slight ----| Moderate -| Slight ____| Slight. 
Mapped only with 
Gara soils. 
Fatima: Fa ~------------- 205 | Slight _.__| Slight --__| Slight _—..| Slight ____| Moderate. 
Freeburg: Fr -----------—- 804 | Slight ____| Slight ----| Slight ____] Slight ____! Slight. 
Gara: GaC, бар, GcC3 ___- 404 | Slight __.._/ Slight | Slight || Slight ____] Slight. 
For Armstrong part 
of GcC3, see 
Armstrong series. 
Hatton: Нав, HaC _____-_- 4е5 | Slight ____| Slight ~.-_| Moderate _| Slight ____| Slight. 
Haynie: Hn —------------- 105 | Slight ____| Slight ----| Slight ____| Slight ____| Moderate. 
Hodge: Ho 2. 355 | Slight ____| Slight -___| Moderate _| Slight ____| Slight. 
Keswick -—--------------— 4c5 | Slight .___| Slight ____/ Moderate -| Moderate _| Slight. 
Mapped only with 
Lindley soils. 
Knox: 
KnC, KnD3. 22-2 c cle 807 | Slight | Slight ____| Slight ____]| Slight ____] Slight. 
KnE3 ы зд ee б... 8r8 | Moderate -| Moderate _| Moderate _| Slight ____| Slight. 


Suitable species 


А for planting 
Site 
Important trees index 
White oak .. 55 | Green ash. 
Northern red |... 
oak. 
Pin oak ______- 86 | Eastern cottonwood, 
Eastern fee green ash, black 
cottonwood. walnut, pecan, 
American sycamore. 
White oak _____ 65 | Eastern cottonwood, 
green ash, pecan, 
pin oak. 
White oak ~_--- 55 | Green ash, black 
walnut." 
ш 
= 
White oak ___-- 54 | Green ash. n 
Black oak ____- 59 S 
Green ash -----|---------- E 
Eastern 115 | Eastern cottonwood, н 
cottonwood. black walnut, 
American |__-------- American sycamore. 
syeamore. 
Black walnut --|---------- 
Green ash ————-|——--—-—----- 
Eastern 90 | Eastern cottonwood, 
cottonwood. American sycamore. 
American |¬ 
sycamore. 
White oak _____ 58 | Green ash, pin oak, 
Northern red |__________ sweetgum, black 
oak. walnut. 
Black oak -----|---------- 
Pin OAK ... ——-|---2--——— 
White oak .. 65 | Shortleaf pine, green 
Northern red. у шз i227 ash, black walnut. 
oak. 
Rlack walnut |... 
White oak _____ 65 | Shortleaf pine, green 


Northern red 
oak. 
Black walnut __ 


ash, black walnut. 
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Management concerns 


Potential productivity 


А Ordination Suitable species 
Soil name and map symbol А 
symbol Erosion | Equipment j Seedling |Windthrow Pied. I tant tress Site for planting 
hazard | limitation | mortality | hazard Aa mportan index 
Lindley: 
LAE; E rE3 sonnel a Arb | Moderate _| Moderate _| Moderate _! Slight | Slight. White oak ___-- 60 | Green ash, sweetgum, 
Black oak ___-- 63 black walnut. 
Northern red |____------ 
oak. 
Black walnut —-|_---------~ 
LsC, 150, LwD3 -------.~-- 404 | Slight ____| Slight ____| Slight ____| Slight ---_| Slight. White oak ____- 60 | Green ash, sweetgum, 
For Keswick part of Black oak __--- 63 black walnut? 
LsC, LsD, and LwD3, Northern red  . ||. .------- 
See Keswick series. oak. 
Black walnut ..|...------- 
Mandeville: 
MaC, Мар, MbD3 —--..---- 404 | Slight ———-| Slight ____} Slight ____| Slight ---_) Slight. White oak _____ 60 | Green ash, sweetgum, 
Black oak ..-..|..----..-- black walnut. 
Black walnut ..|......---- 
Mab аа 4r5 | Moderate -| Moderate -| Moderate -| Slight ____| Slight. White oak ...-- 60 | Green ash, sweetgum, 
Black oak ....-|..-------- black walnut. 
Black walnut --|---------- 
Marion: Mc „—-—------------- 5w6 | Slight ———-| Severe ___| Moderate -| Moderate -| Severe. Pin oak ---.-——- 45 | Green ash, sweetgum, 
White oak _____ 50 silver maple, pin oak. 
Black oak ___-- 50 
Northern red |________-- 
oak. 
Marshall: MhB, MhC ....—-- 307 | Slight ....| Slight ____] Slight ____| Slight ~-._| Slight. White oak ___-- 65 | Black walnut, shortleaf 
Northern red = |__-_--__-- pine, green ash. 
oak. 
Black oak ~----]___-----~- 
Black walnut __|________-- 

McGirk: МКС ———--—-------- 4c5 | Slight ____| Slight -| Moderate -| Slight ____| Slight. White oak _____ 55 | Green ash, pin oak, 
pecan, eastern cotton- 
wood, sweetgum. 

Menfro: 

MnB, MnC, MnD, 107 | Slight ....| Slight -__-| Slight ---_| Slight --__| Slight. White oak ~-_--|_---__-__- Shortleaf pine, green 
MnD3. Northern red 89 ash, black walnut, 
oak. sweetgum, silver 
Black oak _____ 87 maple. 
Black cherry ---|------—--—- 
МАЕ Seven cafe ee 1r8 | Moderate -| Moderate -| Moderate _| Slight ~-__| Slight. White oak ~.---|______-___ Shortleaf pine, green 
Northern red 89 ash, black walnut, 
oak, sweetgum, silver 
Black oak ___-_ 87 maple. 
Black cherry —-|——--------- 
Moniteau: Mu —————------—- 5w6 | Slight ____| Severe _-.| Moderate -| Moderate _| Severe. White oak ...-- 45 | Pin oak, green ash, 
Black oak .--..|.-.----.--- silver maple, 
Northern red |__-_-_---- sweetgum. 
oak. 
Pin oak 


INNOSSIW ‘A.LNNO00 GUY MOH 


gq 


TABLE 3.— Woodland management and productivity—Continued 


Soil name and 
map symbol 


Nodaway: Nd 


Norris: NoE 


Pershing: PrB, PrC 


Rock land. 
Mapped only with Norris 
soils. Too variable to 
be rated. 


Sarpy: Sa 


Sharpsburg: ShB, ShC ——-- 
Weller: WeB, WeC 


Winfield: WnB, WoC, 
WnD, WnD3. 
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1 Confine to selected sites. 


Ordination 
symbol 


207 


5d9 


4с5 


556 


304 


Management concerns 


Potential productivity 


K Suitable species 
Erosion | Equipment | Seedling |Windthrow Plant Important Site for planting 
hazard limitation | mortality hazard tition trees index 
Slight ____| Slight ____| Slight ____| Slight | Slight. White oak _____ 80 | Eastern cottonwood, 
Black walnut ~_]--------~. pin oak, black 
Eastern walnut, pecan, silver 
cottonwood. | |..-.----—- maple, eastern white 
pine. 
Severe ...| Moderate -| Moderate -| Moderate ..| Slight. White oak _____ 50 | Shortleaf pine. 
Black oak -----|---------- 
Slight ____| Slight ____| Moderate -i Slight ____| Slight. White oak _____ 55 | Green ash. 
Slight ____| Slight ____| Severe _-~~| Slight ____| Slight. Eastern 60 | Eastern cottonwood. 
cottonwood. 
Slight ____! Slight ____| Slight ____ Slight ____| Slight. White oak _____ 65 | Black walnut, green 
Black oak _____|____-----_- ash. 
Black walnut ..|....—.---- 
Slight ____| Slight ____| Moderate -| Slight ____} Slight. White oak _____ 55 | Green ash. 
Slight ____| Slight ____| Slight ____| Slight ~-__} Slight. White oak _____ 65 | Shortleaf pine, green 


ash, black walnut, 
sweetgum. 


з Confine to cool slopes, coves, benches, and slope bases. 


96 


ASAMRS 'IIOS 


HOWARD COUNTY, MISSOURI 57 


invading plants compete with native plants or planted 
seedlings by impeding or preventing their growth. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competi- 
tion is expected to hinder the development of a fully 
stocked stand of desirable trees; severe means that 
plant competition is expected to prevent the establish- 
ment of a desirable stand unless the site is intensively 
prepared, weeded, or otherwise managed for the con- 
trol of undesirable plants. 

The potential productivity of merchantable trees on 
a soil is expressed as a site index. This index is the 
average height, in feet, that dominant and codominant 
trees of a given species attain in a specified number of 
years. The site index applies to fully stocked, even 
aged, unmanaged stands. 

The site index for upland oak (8) species is the 
height reached in 50 years. The site index for eastern 
cottonwood (4) is the height reached in 30 years. 


Use of soils for trees and shrubs for 
environmental improvement ? 


This section gives information about some of the 
trees, shrubs, and other vegetative cover used in land- 
scaping sites for homes, schools, industry, and recrea- 
tional areas. In planning, consideration should be 
given to wind protection, cover for critical areas, 
screening of unsightly areas, wildlife food and cover, 
and the general beauty of neighborhoods. 

Trees and shrubs of different species vary widely in 
suitability to different soils and to site conditions. The 
soils in the county are placed in seven tree and shrub 
groups mainly on the basis of the amount of wetness 
from a seasonal high water table and from the avail- 
able moisture capacity. 

Each group of soils in a specific group has similar 
suitability for tree and shrub plantings. The soils in a 
tree and shrub suitability group can be identified by 
referring to the “Guide to Mapping Units" at the back 
of this survey. 

Table 4 lists uses for specific plants on soils in the 
seven tree and shrub groups. This listing gives land 
users a good basis for planning the use of trees and 
shrubs for environmental improvement. In this table 
a listing is also made of some trees that grow naturally 
on soils in each of the seven soil groups. These are trees 
that may be retained when developing an area for 
more intensive public or private use. The plants listed 
in table 3 are only a partial list of plants suited to 
soils in the county. Many plants serve a dual purpose 
of landscaping and of providing food and cover for 
wildlife. If more detail is needed and pertinent land- 
scaping plans are desired, landowners and others 
should contact local landscape specialists. 

The properties of soils in each tree and shrub group 
that are important to the growth of plants are pre- 
sented in the following paragraphs. 

Group 1. All of the soils in this group are deep and 
somewhat excessively drained or moderately well 
drained. The water table is below a depth of 6 feet. 
Available water capacity is low or moderate. Slopes 
range from 0 to 30 percent. 

Group 2. All of the soils in this group are moderately 


3 GARY В. NORDSTROM, forester, Soil Conservation Service, 
assisted in the preparation of this section. 


deep and well drained. The water table is below a 
depth of 6 feet. Available water capacity is moderate. 
These soils are droughty during some summer months. 
Slopes range from 9 to 85 percent. 

Shrub group 3. The soil in this group is shallow and 
well drained. Soft shale bedrock lies within 20 inches 
of the surface. Available water capacity is very low. 
Slopes range from 10 to 30 percent. 

Shrub group 4. All the soils in this group are deep 
and moderately well drained. The water table is gen- 
erally below a depth of 6 feet. Available water capacity 
is very high. Slopes range from 5 to 30 percent. 

Shrub group 5. All the soils in this group are deep 
and well drained or moderately well drained. The wa- 
ter table is generally below a depth of 5 feet. Available 
water capacity is high or very high. Slopes range from 
0 to 5 percent. 

Shrub group 6. All the soils in this group are deep 
and somewhat poorly drained. These soils have a 
perched or seasonal high water table. Available water 
capacity is moderate to very high. The soils are nearly 
level to moderately sloping. 

Shrub group 7. All the soils in this group are deep 
and poorly drained or very poorly drained. These soils 
have a high water table and may be ponded at some 
time of the year. Available water capacity is moderate 
to high. The soils are nearly level to depressional and 
moderately sloping. 


Use of the Soils for Wildlife Habitat * 


Howard County is a mixture of flat and rolling 
prairie that is intersected by the breaks of the Mis- 
souri River tributaries. It is one of the counties that 
forms a transition zone between the prairie and the 
Ozark border. This region with its fairly rich and 
varied land types provides a variety and profusion of 
edge growth that makes excellent game cover (7). 
Much of the woodland is in drainage areas, draws, 
areas of steep soils, and scattered woodlots—all of 
which add diversity, interspersion, and an edge effect 
to the vegetative cover of the county. 

The Grundy-Greenton-Sharpsburg, Knox-Marshall, 
Gara-Weller-Ladoga, Leta-Haynie-Hodge, and Noda- 
way-Fatima-Bremer soil associations provide the ma- 
jority of the habitat for open land wildlife in the 
survey area. These associations support a medium to 
high population of rabbits, quail, and doves. Pheasants 
and prairie chickens are rarely seen in this county. 
Woodland habitat suitable for squirrels is limited in 
these associations, and the squirrel population fluctu- 
ates. Deer populations vary in size depending on the 
о and distribution of adequate cover areas avail- 
able. 

The  Lindley-Hatton-Mandeville, Menfro-Lindley- 
Norris, and Winfield-Lindley-Mandeville soil associa- 
tions provide the bulk of the habitat for woodland 
wildlife. These wooded areas have a medium population 
of deer, medium to high numbers of gray squirrels, 
and a low population of turkeys. The number of open 
land species such as quail, rabbits, and doves depends 
on the amount of cropland, hayland, and pastureland 


in the particular association. 


* EDWARD А. GASKINS, biologist, Soil Conservation Service, 
assisted in the preparation of this section. 


TABLE 4.—Suitability of soils for trees and shrubs for environmental improvement 


Description of tree and shrub 
group and 
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Trees to retain |. 


Plantings for— 


at home and 


Soil series and map symbols park sites Attracting songbirds i Windbreaks, screens 
Beauty and shade and wildlife Critical areas and sound barriers ' 
Group 1: Deep, excessively | White oak, Alternateleaf dogwood, Alternateleaf dogwood, American hazel, American plum, 
drained to moderately well northern red American hornbeam, American hazel, Ameri- Amur honeysuckle, Amur honeysuckle, 
drained, nearly level to | oak, black oak, Amur honeysuckle, can plum, Атиг honey- Arnot bristly Amur maple, Amur 


strongly sloping soils that 
have low to moderate avail- 
able water capacity. Water 
table is at a depth of more 
than 6 feet. 
Armstrong: GaC, GaD, 
GcC3. 
Gara: GcC3. 
Greenton: GnB, GnC, GnD. 
Hatton: HaB, HaC. 
Hodge: Ho. 
Keswick: LsC, LsD, LwD3. 
Lindley: LnE, LrE3, LsC, 
LsD, LwD3. 
Sarpy: Se. 


Group 2: Moderately deep, 
well drained, moderately 
sloping to steep soils that 
have moderate available 
water capacity. Water table 
is at a depth of more than 6 
feet. 
Mandeville: MaC, MaD, 
MaE, MbD3. 


black walnut, 
pin oak. 


White oak, 
northern red 
oak, green ash. 


Amur maple, Amur 
privet, Arnot bristly 
locust, autumn-olive, 
black oak, bur oak, 
Carolina laurelcherry, 
coralberry, crabapple, 
cutleaf staghorn sumac, 
eastern hophornbeam, 
eastern redbud, English 
yew, fragrant sumac, 
hackberry, hawthorn, 
Japanese yew, mallow 
ninebark, Nanking 
cherry, Norway maple, 
Oriental arborvitae, 
pawpaw, persimmon, red 
pine, scarlet oak, 
shadblow serviceberry, 
Siberian elm, silky 
dogwood, spreading 
cotoneaster, sugar maple, 
Tartarian honeysuckle, 
white ash, white oak, 
winged euonymus, 
yellow-poplar. 


American cranberry bush, 


American hornbeam, 
American sycamore, 
Amur honeysuckle, 
Amur maple, Arnot 
bristly locust, autumn- 
olive, black oak, bur oak, 
Carolina laurelcherry, 
coralberry, cornelian 
cherry dogwood, crab- 
apple, eastern 
hophornbeam, eastern 
redbud, English yew, 
flowering dogwood, 
fragrant sumac, hack- 
berry, hawthorn, 
Japanese yew, lilac, 
mallow ninebark, mock- 
orange, Nanking cherry, 
Norway maple, Oriental 
arborvitae, pawpaw, 
pecan, persimmon, red 
pine, rose-of-sharon, 
scarlet oak, shadblow 
serviceberry, Siberian 
elm, silky dogwood, 
spreading cotoneaster, 
sugar maple, Tartarian 
honeysuckle, white ash, 
white oak, winged 
euonymus, yellow- 
poplar. 


suckle, Amur privet, 
Arnot bristly locust, 
autumn-olive, boxelder, 
bur oak, Carolina laurel- 
cherry, coralberry, crab- 
apple, eastern hophorn- 
beam, eastern redcedar, 
English yew, fragrant 
sumac, Japanese yew, 
multiflora rose, Nanking 
cherry, Oriental arbor- 
vitae, pawpaw, persim- 
mon, red pine, shadblow 
serviceberry, shrub les- 
pedeza, silky dogwood, 
spreading cotoneaster, 
Tartarian honeysuckle, 
winged euonymus. 


American cranberry bush, 


American hazel, Ameri- 
can plum, Amur honey- 
suckle, Arnot bristly 
locust, autumn-olive, box- 
elder, bur oak, Carolina 
laurel cherry, coral- 
berry, cornelian 

cherry dogwood, crab- 
apple, eastern hophorn- 
beam, eastern redcedar, 
English yew, flowering 
dogwood, fragrant 
sumac, Japanese yew, 
multiflora rose, Nanking 
cherry, Oriental arbor- 
vitae, pawpaw, pecan, 
persimmon, red pine, 
shadblow serviceberry, 
shrub lespedeza, silky 
dogwood, spreading 
cotoneaster, Tartarian 
honeysuckle, winged 
euonymus. 


locust, autumn- 
olive, coralberry, 
cutleaf staghorn 
sumac, eastern 
redcedar, English 
yew, fragrant 
sumac, Japanese 
yew, mallow nine- 
bark, multiflora 
rose, shrub lespe- 
deza, Tartarian 
honeysuckle. 


American hazel, 


Amur honeysuckle, 
Arnot bristly lo- 
cust, autumn-olive, 
coralberry, eastern 
redcedar, English 
yew, fragrant 
sumac, Japanese 
yew, mallow nine- 
bark, multiflora 
rose, shrub lespe- 
deza, Tartarian 
honeysuckle. 


privet, autumn- 
olive, boxelder, 
crabapple, eastern 
redcedar, hack- 
berry, hawthorn, 
lilac, mallow nine- 
bark, multiflora 
rose, Nanking 
cherry, Oriental 
arborvitae, osage- 
orange, red pine, 
Siberian elm, 
Tartarian honey- 
suckle, winged 
euonymus. 


AGAYNS TIOS 


American plum, 


Amur honeysuckle, 
Amur maple, 
autumn-olive, box- 
elder, crabapple, 
eastern redcedar, 
hackberry, haw- 
thorn, lilac, mallow 
ninebark, mock- 
orange, multiflora 
rose, Nanking 
cherry, Oriental 
arborvitae, osage- 
orange, red pine, 
rose-of-sharon, 
Siberian elm, 
Tartarian honey- 
suckle, winged 
euonymus. 


Group 3: Shallow, well 
drained, strongly sloping to 
steep soils that have very low 
available water capacity. 
Soft shale bedrock is at a 
depth of less than 20 inches. 

Norris: NoE. 


Group 4: Deep, well drained 
and moderately well drained, 
moderately sloping to steep 
soils that have high to very 
high available water capac- 
ity. Water table is at a depth 
of more than 6 feet most of 
the year. 

Gara: GaC, GaD. 

Knox: KnC, KnD3, KnE3. 
Ladoga: LaC. 

Marshall: MhC. 

Menfro: MnC, MnD, MnD3, 


MnE. 
Sharpsburg: ShC. 
Weller: WeC. 
Winfield: WaC, WnD, WnD3. 


White oak, 
black oak, 
shagbark 
hickory. 


White oak, 
northern red 
oak, black oak, 
black walnut, 
black cherry. 


American hornbeam, Amur 


honeysuckle, Amur 
maple, Amur privet, 
Arnot bristly locust, 
autumn-olive, bur oak, 
coralberry, crabapple, 
eastern hophornbeam, 
hawthorn, lilac, mallow 
ninebark, mockorange, 
Oriental arborvitae, 
shadblow serviceberry, 
Siberian elm, silky dog- 
wood, Tartarian honey- 
suckle, winged 
euonymous. 


Alternateleaf dogwood, 


American hornbeam, 
American sycamore, 
Amur honeysuckle, 
Amur maple, Amur 
privet, Arnot bristly 
locust, autumn-olive, 


` black cherry, black 


locust, black oak, black 
walnut, bur oak, Chinese 
elm, coralberry, corne- 
lian cherry dogwood, 
crabapple, eastern 
cottonwood, eastern 
hophornbeam, eastern 
redbud. eastern white 
pine, English yew, 
flowering dogwood, 
fragrant sumac, green 
ash, hackberry, 
hawthorn, Japanese yew, 
lilac, Lombardy poplar, 
mallow ninebark, mock- 
orange, Nanking cherry, 
Norway maple, Ohio 
buckeye, Oriental arbor- 
vitae, pawpaw, pecan, 
persimmon, pin oak, 
pussy willow, redosier 
dogwood, red pine, rose- 
of-sharon, sassafras, 
scarlet oak, shadblow 
serviceberry, Siberian 
elm, silky dogwood, 
silver buffaloberry, 
silver maple, spreading 
cotoneaster, sugar 
maple, white ash, white 
oak, winged euonymus, 
yellow-poplar. 


American plum, Amur 


honeysuckle, Amur 
privet, Arnot bristly 
locust, autumn-olive, bur 
oak, coralberry, crab- 
apple, eastern hophorn- 
beam, eastern redcedar, 
multiflora rose, Oriental 
arborvitae, silky dog- 
wood, Tartarian honey- 
suckle, winged euony- 
mus. 


Alternateleaf dogwood, 


American hazel, Ameri- 
can plum, Amur honey- 
suckle, Amur privet, 
Arnot bristly locust, 
autumn-olive, black 
cherry, black walnut, bur 
oak, Chinese elm, coral- 
berry, cornelian cherry 
dogwood, crabapple, 
eastern hophornbeam, 
eastern redcedar, eastern 
white pine, English yew, 
flowering dogwood, 
fragrant sumac, Japa- 
nese yew, multifiora rose, 
Nanking cherry, Oriental 
arborvitae, pawpaw, 
pecan, persimmon, pin 
oak, pussy willow, red- 
osier dogwood, red pine, 
sassafras, shadblow 
serviceberry, shrub les- 
pedeza, silky dogwood, 
silver buffaloberry, 
spreading cotoneaster, 
Tartarian honeysuckle, 
winged euonymus. 


Amur honeysuckle, 


Arnot bristly lo- 
cust, autumn-olive, 
coralberry, eastern 
redcedar, mallow 
ninebark, multi- 
flora rose, shrub 
lespedeza, Tartar- 
ian honeysuckle. 


American hazel, 


Amur honeysuckle, 
Arnot bristly lo- 
cust, autumn-olive, 
black locust, coral- 
berry, eastern red- 
cedar, English yew, 
European alder, 
fragrant sumac, 
Japanese yew, 
mallow ninebark, 
multiflora rose, 
pussy willow, red- 
osier dogwood, 
shrub lespedeza, 
silver buffaloberry, 
Tartarian honey- 
suckle. 


American plum, 


Amur honeysuckle, 
Amur privet, 
autumn-olive, box- 
elder, crabapple, 
eastern redcedar, 
hawthorn, lilac, 
mallow ninebark, 
mockorange, multi- 
flora rose, Oriental 
arborvitae, Tartar- 
ian honeysuckle, 
winged euonymus. 


American plum, 


Amur honeysuckle, 
Amur maple, Amur 
privet, autumn- 
olive, black willow, 
Chinese elm, erab- 
apple, eastern 
cottonwood, east- 
ern redcedar, 
eastern white pine, 
green ash, hack- 
berry, hawthorn, 
lilac, Lombardy 
poplar, mallow 
ninebark, medium 
purple willow, 
mockorange, multi- 
flora rose, Nanking 
cherry, Oriental 
arborvitae, osage- 
orange, pin oak, 
redosier dogwood, 
red pine, rose-of- 
sharon, Siberian 
elm, silver buffalo- 
berry, Tartarian 
honeysuckle, 
winged euonymus. 
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TABLE 4.—Suitability of soils for trees and shrubs for environmental improvement —Continued 


09 


Description of tree and shrub 
group and 


Trees to retain 
at home and 


Plantings for— 


Group 6: 


il i 1 1 Attracting songbirds s Windbreaks, screens, 
Soil series and map symbols park sites Beauty and shade aa E ANE Critical areas Ма Уак 
Group 5: Deep, well drained | White oak, Alternateleaf dogwood, American hazel, Amur Alternateleaf dog- Amur honeysuckle, 


and moderately well drained, 
nearly level to gently sloping 
soils that have high to very 
high available water capac- 
ity. Water table is at a depth 
of more than 5 feet most of 
the year. 

Fatima: Fa. 

Haynie: Hn. 

Ladoga: LaB. 

Marshall: MbB. 

Menfro: MnB. 

Napier: NaB. 

Nodaway: Nd. 

Sharpsburg: ShB. 

Weller: WeB. 

Winfield: WnB. 


Deep, somewhat 
poorly drained, nearly level 
to moderately sloping soils 
that have a moderate to very 
high available water capac- 
ity. These soils have a sea- 
sonal high water table. 

Freeburg: Fr. 

Grundy: GrB, GrC. 


Leta: Le. 
McGirk: МКС. 
Mexico: MoB. 


Pershing: PrB, PrC. 


northern red 
oak, black oak, 
black walnut, 
black cherry. 


White oak, 
black oak, pin 
oak. 


American sycamore, 
Amur honeysuckle, 
Amur privet, Arnot 
bristly locust, black oak, 
bur oak, Chinese elm, 
coralberry, cornelian 
cherry dogwood, crab- 
apple, eastern 
cottonwood, eastern 
honhornbeam, eastern 
redbud, eastern white 
pine, English yew, 
flowering dogwood, 
fragrant sumac, green 
ash, hackberry, haw- 
thorn, Japanese yew, 
lilac, Lombardy poplar, 
mallow ninebark, 
Nanking cherry, Norway 
maple, Ohio buckeye, 
Oriental arborvitae, 
pawpaw, pecan, persim- 
mon, pin oak, pussy 
willow, redosier dogwood, 
red pine, rose-of-sharon, 
sassafras, scarlet oak, 
shadblow, serviceberry, 
Siberian elm, silky 
dogwood, silver buffalo- 
berry, silver maple, 
spreading cotoneaster, 
sugar maple, Tartarian 
honeysuckle, white ash, 
white oak, winged 
euonymus, yellow- 
poplar. 


Alternateleaf dogwood, 
American cranberry 
bush, Amur honeysuckle, 
Amur privet, Arnot 
bristly locust, black oak, 
bur oak, Chinese elm, 
coralberry, eastern 
hophornbeam, green ash, 
mallow ninebark, north- 
ern catalpa, Ohio buck- 
eye, Oriental arborvitae, 
pecan, persimmon, pin 
oak, pussy willow, red- 
osier dogwood, red pine, 
Russian-olive, silky 
dogwood, silver maple, 
sweetgum, Tartarian 
honeysuckle, white oak, 
willow oak. 


honeysuckle, Amur 
privet, Arnot bristly 
locust, bur oak, Chinese 
elm, coralberry, cor- 
nelian cherry dogwood, 
crabapple, eastern hop- 
hornbeam, eastern red- 
cedar, eastern white pine, 
English yew, flowering 
dogwood, fragrant 
sumac, Japanese 

yew, multiflora rose, 
Nanking cherry, Oriental 
arborvitae, pawpaw, 
pecan, persimmon, pin 
oak, pussy willow, 
redosier dogwood, 

red pine, sassafras, 
shadblow serviceberry, 
shrub lespedeza, silky 
dogwood, silver buffalo- 
berry, spreading coton- 
easter, Tartarian honey- 
suckle, winged euony- 
mus. 


American cranberry bush, 
Amur honeysuckle, Amur 
privet, Arnot bristly lo- 
cust, bur oak, Chinese 
elm, coralberry, eastern 
hophornbeam, eastern 
redcedar, gray dogwood, 
mallow ninebark, multi- 
flora rose, Oriental 
arborvitae, pecan, per- 
simmon, pin oak, pussy 
willow, redosier dog- 
wood, red pine, Russian- 
olive, shrub lespedeza, 
silky dogwood, Tartarian 
honeysuckle, willow oak. 


dogwood, Ameri- 
can hazel, Amur 
honeysuckle, Amur 
privet, Arnot 
bristly locust, 
coralberry, eastern 
redcedar, English 
yew, European 
alder, fragrant 
sumac, Japanese 
yew, mallow nine- 
bark, multiflora 
rose. pussy willow, 
redosier dogwood, 
silver buffaloberry, 
Tartarian honey- 
suckle. 


Alternateleaf dog- 
wood, Amur honey- 
suckle, Arnot 
bristly locust, 
coralberry, eastern 
гейседаг, European 
alder, gray dog- 
wood, mallow nine- 
bark, multiflora 
rose, pussy willow, 
redosier dogwood, 
shrub lespedeza, 
Tartarian honey- 
suckle. 


Amur privet, black 
willow, Chinese 
elm, crabapple, 
eastern cottonwood, 
eastern redcedar, 
eastern white pine, 
green ash, hack- 
berry, hawthorn, 
lilac, Lombardy 
poplar, mallow 
ninebark, medium 
purple willow, 
multiflora rose, 
Nanking cherry, 
Oriental arbor- 
vitae, osageorange, 
pin oak, redosier 
dogwood, red pine, 
rose-of-sharon, 
Siberian elm, 

silver buffaloberry, 
Tartarian honey- 
suckle, winged 
euonymus. 
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Amur honeysuckle, 
Amur privet, black 
willow, Chinese 
elm, eastern red- 
cedar, gray dog- 
wood, green ash, 
mallow ninebark, 
medium purple 
willow, multiflora 
rose, northern 
catalpa, Oriental 
arborvitae, pin oak, 
red pine, Russian- 
olive, Tartarian 
honeysuckle. 


Group 7: Deep, poorly 
drained and very poorly 
drained, nearly level soils 
that have a moderate to high 
available water capacity. 
These soils have a seasonal 
high water table. 

Bremer: Br. 
Carlow: Ca. 
Chariton: Ch. 
Edina: Ed. 
Marion: Mc. 
Moniteau: Mu. 


Pin oak, white 
oak, black oak, 
northern red 
oak. 


Alternateleaf dogwood, 
American cranberry 
bush, Amur honeysuckle, 
Amur privet, Arnot 
bristly locust, black oak, 
bur oak, Chinese elm, 
coralberry, eastern hop- 
hornbeam, green ash, 
mallow ninebark, 
northern catalpa, Ohio 
buckeye, Oriental 
arborvitae, pin oak, 
pussy willow, redosier 
dogwood, sweetgum, 
Tartarian honeysuckle, 
white oak, willow oak. 


American cranberry bush, 
Amur honeysuckle, Amur 
privet, Arnot bristly 
locust, bur oak, Chinese 
elm, coralberry, eastern 
hophornbeam, eastern 
redcedar, gray dogwood, 
multiflora rose, Oriental 
arborvitae, pussy willow, 
red pine, Russian-olive, 
shrub lespedeza, silky 
dogwood, Tartarian 
honeysuckle, willow oak. 


Alternateleaf dog- 


wood, Amur honey- 
seukle, Arnot 
bristly locust, 
coralberry, eastern 
redcedar, European 
alder, gray dog- 
wood, mallow nine- 
bark, multiflora 
rose, pussy willow, 
redosier dogwood, 
shrub lespedeza, 
Tartarian honey- 
suckle. 


Amur honeysuckle, 


Amur privet, black 
willow, Chinese 
elm, eastern red- 
cedar, gray dog- 
wood, green ash, 
mallow ninebark, 
medium purple 
willow, multiflora 
rose, northern 
catalpa, Oriental 
arborvitae, pin oak, 
red pine, Russian- 
olive, Tartarian 
honeysuckle. 
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The limited wetland wildlife areas are along the 
Missouri River in the Leta-Haynie-Hodge association 
and along the major tributaries of this river in the 
Nodaway-Fatima-Bremer association. Existing water- 
fowl population is low in Howard County. 

Fishing is limited to certain areas of Howard 
County. Major streams include Bonne Femme Creek, 
Moniteau Creek, Sulphur Creek, Salt Creek, and Salt 
Fork. The Missouri River provides opportunities for 
fishing along the western and southern borders of the 
county. Public lake fishing is restricted to community 
water supply reservoirs and three private commercial 
fishing enterprises. Numerous farm ponds scattered 
throughout the county provide fishing for owners and 
invited guests. Major stream fishes include catfish, 
bass, carp, buffalo, and crappie. Ponds and lakes are 
generally stocked with a combination of largemouth 
bass, channel catfish, and bluegill. 

Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the development of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution of 
food, cover, and water. If any one of these elements is 
missing, inadequate, or inaccessible, wildlife will 
either be scarce or will not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 
tation, by properly managing the existing plant cover, 
and by fostering the natural establishment of desir- 
able plants. 

In table 5 the soils in the survey area are rated 
according to their potential to support the main kinds 
of wildlife habitat in the area. This information can 
be used in— 

1. Planning the use of parks, wildlife refuges, na- 
ture study areas, and other developments for 
wildlife. 

2. Selecting soils that are suitable for creating, im- 
proving, or maintaining specific elements of wild- 
life habitat. 

3. Determining the intensity of management 
needed for each element of the habitat. 

4. Determining areas that are suitable for acquisi- 
tion to manage for wildlife. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected 
if the soil is used for the designated purpose. A rating 
of fair means that the element of wildlife habitat or 
kind of habitat can be created, improved, or main- 
tained in most places. Moderate intensity of manage- 
ment and fairly frequent attention are required for 
satisfactory results. A rating of poor means that 
limitations are severe for the designated element or 
kind of wildlife habitat. Habitat can be created, im- 
proved, or maintained in most places, but management 
is difficult and requires intensive effort. A rating of 
very poor means that restrictions for the element of 
wildlife habitat or kind of wildlife are very severe, and 
that unsatisfactory results can be expected. Wildlife 
habitat is impractical or even impossible to create, 
improve, or maintain on soils having such a rating. 


The elements of wildlife habitat are briefly de- 
scribed in the following paragraphs. 

Grain and seed crops are seed producing annuals 
used by wildlife. Examples are corn, sorghum, wheat, 
oats, barley, millet, buckwheat, cowpeas, soybeans, and 
sunflowers. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water ca- 
pacity, wetness, slope, and surface stoniness. The 
hazard of flooding is an important consideration. Soil 
temperature and soil moisture are also considerations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Examples are fescue, bluegrass, love- 
grass, switchgrass, bromegrass, timothy, orchardgrass, 
clover, alfalfa, trefoil, and crownvetch. Major soil 
properties that affect the growth of grasses and le- 
gumes are depth of the root zone, texture of the sur- 
face layer, available water capacity, wetness, surface 
stoniness, flood hazard, and slope. Soil temperature 
and soil moisture are also considerations. 

Wild herbaceous upland plants are native or natu- 
rally established herbaceous grasses and forbs, includ- 
ing weeds, on uplands that provide food and cover for 
wildlife. Examples are bluestem, indiangrass, golden- 
rod, beggarweed, pokeweed, foxtail, croton, switch- 
grass, partridgepea, and fescue. Major soil properties 
that affect the growth of these plants are depth of 
the root zone, texture of the surface layer, available 
water capacity, wetness, and surface stoniness. The 
hazard of flooding is an important consideration. Soil 
temperature and soil moisture are also considerations. 

Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 
other fruit, buds, catkins, twigs, bark, or foliage, that 
wildlife eat. Examples of native plants are oak, poplar, 
cherry, sweetgum, apple, hawthorn, dogwood, persim- 
mon, sassafras, hickory, black walnut, and blackhaw. 
Major soil properties that affect growth of hardwood 
trees are depth of the root zone, available water ca- 
pacity, and wetness. 

Coniferous plants are cone bearing trees, shrubs, or 
ground cover that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Examples 
are pine, spruce, hemlock, fir, yew, cedar, and juniper. 
Major soil properties that affect the growth of conifer- 
ous plants are depth of the root zone, available water 
capacity, and wetness. 

Shrubs are bushy woody plants that produce fruits, 
buds, twigs, bark, or foliage used as food, or that pro- 
vide cover and shade for wildlife. Examples are sumac, 
hazelnut, wild plum, buttonbush, and certain dog- 
woods. Examples of fruit producing shrubs that are 
commercially available and suitable for planting on 
soils rated good are autumn-olive, Amur honeysuckle, 
Russian-olive, and hawthorne. Major soil properties 
that affect the growth of shrubs are depth of the root 
zone, available water capacity, and wetness. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclu- 
sive of submerged or floating aquatics. They produce 
food or cover for wildlife that use wetland as habitat. 
Examples of wetland plants are smartweed, wild 
millet, rushes, sedges, cutgrass, wildrice, buttonbush, 
and cattail. Major soil properties affecting wetland 
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plants are texture of the surface layer, wetness, re- 
action, salinity, slope, and surface stoniness. 

Shallow water areas are bodies of surface water 
that have an average depth of less than 5 feet and are 
useful to wildlife. They can be naturally wet areas, or 
they can be created by dams or levees or by water 
control devices in marshes or streams. Examples are 
muskrat marshes, waterfowl feeding areas, wildlife 
watering developments, and beaver ponds and other 
wildlife ponds. Major soil properties affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas 
are to be developed. 

The kinds of wildlife habitat are briefly described 
in the following paragraphs. 

Habitat for open land wildlife consists of croplands, 
pastures, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The kinds of wildlife attracted to 
these areas include bobwhite quail, pheasant, meadow- 
lark, field sparrow, killdeer, cottontail rabbit, red fox, 
woodchuck, and mourning dove. 

Habitat for woodland wildlife consists of hard- 
woods, conifers, or a mixture of both, with associated 
grasses, legumes, and wild herbaceous plants. Exam- 
ples of wildlife attracted to this habitat are wild 
turkey, ruffed grouse, and woodcock ; various thrushes, 
vireos, and woodpeckers; tree squirrels, gray fox, rac- 
coon, deer, and black bear. 

Habitat for wetland wildlife consists of water toler- 
ant plants in open, marshy, or swampy shallow water 
areas. Examples of wildlife attracted to this habitat 
are ducks, geese, herons, shore birds, rails, and king- 
fishers and muskrat, mink, and beaver. 


Use of the Soils for Recreational Development 


The Statewide Comprehensive Outdoor Recreation 
Plan (SCORP) (9) shows 4,847 acres of existing rec- 
reational developments in Howard County. The report 
also suggests additional bicycle paths, playfields, fish- 
ing areas, swimming areas, and foot trails by a target 
year of 1990. Existing horse trails and facilities for 
boating, sailing, hunting, camping, picnic, and winter 
sports are sufficient for the 1990 projected population 
of 10,859. The report further shows a total of 281 
acres of State owned lands in the county that are open 
to the public for various forms of outdoor recreation. 
This figure includes one State park and one wildlife 
area. Also, part of the 3,324 acre Rudolf Bennet Wild- 
life Area is in the northeastern part of the county. 

The NACD (Nationwide Outdoor Recreation Inven- 
tory (6)) shows three profit and three nonprofit pri- 
vate recreation enterprises in Howard County. These 
enterprises range from fishing lakes to a church camp. 
The committee which made the inventory felt that 
fishing waters and camping areas were the two prior- 
ity recreation facilities needed in the county. 

The soils of the survey area are rated in table 6 
according to limitations that affect their suitability 


"EDWARD A. GASKINS, biologist, Soil Conservation Service, 
assisted in the preparation of this section. 


for camp areas, picnic areas, playgrounds, and paths 
and trails. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but 
important in evaluating a site, are the following: lo- 
cation and accessibility of the area, size and shape of 
the area and its scenic quality, ability of the soil to 
support vegetation, access to water, potential water 
impoundment sites available, and either access to 
publie sewerlines or capacity of the soil to absorb 
septic tank effluent. Soils subject to flooding are limited 
in varying degrees for recreational use by the dura- 
tion of the flooding and the season when it occurs. 
Onsite assessment of height, duration, and frequency 
o flooding is essential in planning recreational facili- 
jes. 

In table 6 the limitations of soils are rated as slight, 
moderate, or severe. Slight means that the soil proper- 
ties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means 
that soil properties are unfavorable and that limita- 
tions can be offset only by costly soil reclamation, 
special design, intensive maintenance, limited use, or 
by a combination of these measures. 

The information in table 6 can be supplemented by 
additional information in other parts of this survey. 
Especially helpful are interpretations in table 8 for 
septic tank absorption fields, dwellings without base- 
ments, and local roads and streets. 

Camp areas require such site preparation as shaping 
and leveling tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary fa- 
cilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. Soils 
suitable for this use have mild slopes and are not wet 
or subject to flooding during the period of use. The 
surface has few or no stones or boulders, absorbs rain- 
fall readily but remains firm, and is not dusty when 
dry. Strong slopes and stones or boulders can greatly 
increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. Soils suitable for use as picnic areas are firm 
when wet, are not dusty when dry, and are not sub- 
ject to flooding during the period of use. Also, they do 
not have slopes or stones or boulders that will increase 
the cost of shaping sites or of building access roads 
and parking areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. Suitable soils are level or nearly level 
and not wet or subject to flooding during the season 
of use. The surface is free of stones or boulders, is firm 
after rains, and is not dusty when dry. If shaping is 
required to obtain a uniform grade, the soil over rock 
should be sufficient to allow necessary grading. 

The design and layout of paths and trails for walk- 
ing, horseback riding, and bicycling should require 
little or no cutting and filling. Soils suitable for this 
use are those that are not wet, are firm after rains, 
are not dusty when dry, and are not subject to flooding 
more than once during the period of use. They should 
have moderate slopes and have few or no stones or 
boulders on the surface. 
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TABLE 5.—Suitability of soils for elements of 


Soil series and map symbol 


Elements of wildlife habitat 


Wild herbaceous 


Grain and Grasses and Hardwood woody | Coniferous woody 
seed crops legumes upland plants plants plants 
Armstrong -------------------- Fair 225250 Good -—--------- Good ----------- Good —2—--------- Good . 
Mapped only with 
Gara soils. 
Bremer: Br ------------------ Good ----------- Fair —---------- Good ~----~-+--~- Fair ___________ Fair 22 
Carlow: Ca ..---------.------ Poor =. Poor ____------- Nair’ 32255055 Fair ~~~. -____ Fair 22222 
Chariton: Ch ~--------~------- Farc Fai Bap ea Fair . ... as Fair 2-2-2 
Edina: Ed ~------------------- Fair .-2--—-—--2—— Fair = Fair. 2SS Fan асла Fair ---------—- 
Fatima: Fa ----—-------------- Good __--------- Good ~---------- Good ~---------- Good ____~._---- Good ---------—- 
Freeburg: Fr ----------------- Fair -__-------- Good ---—------- Good ~---------- Good 2——--------- Good ----------- 
Gara: GaC, GaD, GcC3. Fair ~~ .-_------ Good ~---------- Good ~---------- Good ----------- Good ---------—- 
For Armstrong part, see 
Armstrong series. 
Greenton: 
GnB, GnC __---~-------------- Fair —————----- Good ~---------- Good —----—------- Good ——-—-------- Good === 
GAD a Fair ----------—- Fair :-—-——————— Good ...----...- Good ~~--------- Good === 
Grundy: GrB, GrC ------------ Fair 1522-2 Good ———--—-—----- Good ———--------- Good —----------- Good „—--—------- 
Gullied land: Gu. 
Too variable to be rated. 
Hatton: Нав, HaC ------------ Fair ai Good ----------- Good ----------- Good ----------- Good == 
Haynie: Hn —~----------------- Poor? 2-522522 Pair шшш шы шыш Fàair.2----2.-- Fair دك‎ Fair 22m 
Hodge: Ho ------------------- Poor 222252222 Fair. 2 22 Fair ----------- Fair aaa Fair -————— 
Keswick ...-----.------------- Pair’ аы Good ——--------- Fair -222-————-— Good ——--------- Good ----------- 
Mapped only with 
Lindley soils. 
Knox 
Кас, KnD3 ~-_---------------- Fair -_--------- Good ——--------- Good ~---------- Good ----------- Good ---------—- 
KnEX ice eek Poor aati Pair. 2з Good —----------- Good —-———------- Good —-—----—----- 
Ladoga 
Бава аз یا‎ as Good ---__------ Good ----------- Good —----------- Good === sai Good ----------- 
E O SEER EEE IEEE Fair: 22222 22-ы Good ———--------- Good -_--------- Good ....------- Good ~----~------ 
Теа Le aa -L2--—---l- Pair ull Fair 22-2 Fair 2 Good ......---—— Good —-—--------- 
Lindley: 
ÉnE; ЕЗ 2 oun шд з= а= Poor ---------—- Fair --------——- Good ----------- Good _____------ Good ----------- 
LsC, LsD, LwD3 ~-------------- Fair ~~ -_---_-- Good ——-—-—--—---- Good is Good .........-- Good ---------—- 
For Keswick part of LsC, 
LsD, and LwD3, see 
Keswick series. 
Mandeville: 
MaC, MaD, MbD3 ~_----------- Pair: icc Good ~---------- Good ...-------- Соо Good 2—--—-------- 
Mak on mcer a cedi Poor = Fair aia ia Good —.--------- Good _____------ Good ——----—----- 
Marion: Mc —————-—-----—------- Fait 2 Bait 222352. Fair 22-28222 Fair ышы 223 Fair zs 
Marshall: 
MiB rie „шынде aa Good —--—————-—---- Good ————--—-—---- Good e Good ____------- Good ..--------- 
MKC ull cuoc Fair 2252022252 Good ----------- Good ____~------ Good ——--——----- Good ... 
McGirk: МЕС 2ш2——-——--------—- Fair ~ ~_-------- Good ———---—-—----- Good ----------- Good _.--------- Good == 
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wildlife habitat and for classes of wildlife 


Elements of wildlife habitat—Continued Classes of wildlife 


Wetland food and Shallow water 

Shrubs cover plants developments Open land Woodland Wetland 
шышы ыы; Very poor ---------| Very poor -....---.| Fair .............| Good .............| Very poor. 
dA uL Good ..------..--.| Fair | Fair .............| Fair ...........-.| Fair. 

mean aa LET Poor -------..----| Good -----------..] Poor -—~.....__-..-| Fair . ..---.....~-] Fair. 

ere Good ~-------------| Fair ~------------| Fair -~..-._-.----| Fair -.....--_----| Fair.‏ د 
MDC Good ------------- Good aaa Fair —----------—- Fair ________.__-- Good.‏ 

ener ctos Poor -------------| Poor .............| Good -------------| Good .............| Poor. 

NC REOPEN Fair -.-.--.------| Fair _------------| Good ~-----.--..--| Good = | Fair. 
ecu muet Poor -.-----------| Poor -------------| Good -——-----—---—--| Good ..........-..] Poor. 

$ 

mc Poor ~ ~-----------| Very poor --—------| Good _________----| Good ...........-.| Very poor. 
ا‎ шш Very poor _____----| Very poor ---------| Good -------------| Good ----------—--| Very poor. 
Lon s mci. Poor —-------------| Very poor ——---—----| Good ...........-.| Good ~-------.--~-| Very poor. 
an RE Poor ~----------..| Very poor ~--------| Good -------------| Good -------------| Very poor. 
cux once Poor aaa Poor: aiia Fair aaa Fair cisean] Poor: 

ee ee eee Very poor -.._-.---_| Very poor ~_.------| Fair ~~ ---------_| Fair .............| Very poor. 
ЕЕЕ Poor ~-----------.| Poor -_-----------| Fair ___----------| Good ---_----_----| Poor. 
— Á—Á Very poor -___-----| Very poor ~----~---| Good -.—-—---------! Good -------------| Very poor. 
ose lie Very poor -.__-----| Very poor ---------| Fair ____-__------| Good ——--—----------| Very poor. 
e nc uiri Poor __-----------| Poor .............| Good .............| Good .............| Poor. 
د ا‎ Very poor ——-------| Very poor ~-_------] Good ~------~----~-| Good .............| Very poor. 
اکا دت‎ Poor Zat Ss Pair: aS Fait aaa Good -2-.-....--.--..| Poor. 
а Very poor ___------| Very poor -_____-_--| Fair -------------| Good .............| Very poor. 
TE BUM RELAIS Very poor ---------| Very poor -._..----| Good -.----.------|Good ------------- Very poor. 
UEBER REI Poor ———-—-—-—--—----—--| Very poor _———-—--| Good ~~----------~| Good ____________.| Very poor. 
mE IDE Very poor __.____--| Very poor ---------| Fair -------------} Good .............| Very poor. 
Клер E Good. 2222-2 22255) Pair сз шлш га) Fait aah E Pair 22-22-22. Fair 
woo DES Very poor _____..__| Very poor _________| Good -—-----------| Good ~------------| Very poor. 
MP eO Very poor _________| Very poor _________| Good ___________-.| Good ------_---.-_| Very poor. 


— کی‎ Poor .........-—-.| Very poor ~-----...| Good -------—----—-| Good .............| Very poor. 
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TABLE 5.—Suitability of soils for elements of 


Elements of wildlife habitat 


Soil series and map symbol 


Grain and Grasses and Wild herbaceous | Hardwood woody | Coniferous woody 
seed crops legumes upland plants plants plants 
Menfro: 
СУЕ EID д2 Good ... Good ... Good .. Good ....... Good —-—--------- 
MnC, MnD, MnD3 __----.------ Fair --------_-- Good ----------- Good — Good ~-~---~---- Good — 
МИЕ Мыш 2e ба E ES Poor ia aaa Fäir aan Good .... Good ___________ Good ~--------—- 
Mexico: MoB == Fair === Good ___________ Good .. Good . Good ... 
Moniteau: Mu --------------—- Fair... Fair aS Pair ata Fair 2-2 Fair aida 
Napier: NaB ----------------- Poor ~---------- Fair __________ Бат 22-2235 Good ia Good —----~.._-- 
Nodaway: Nd ---------------- Good ——---—----- Good ------.---- Good ... Good 22—--—------ Good ~----..__-. 
Norris: NoE wu POOR Saa Poot as2 Poor |... Poor .. Poor zz 
Pershing: 

A арта Good —---------- Good ——--------- Good . Good ———------—- Good . ll. 

Jio eevee нышынын ME Fair .... Good ... Good . LL. Good .. шс. Good 22-22-2522 
Riverwash: Rw. 4 

Too variable to be rated. 
Rock land. 

Mapped only with Norris soils. 

Too variable to be rated. 

Sarpy? Sa aaa а Poor A ese Poor ia Pair’ Sr Poor aS POOR ea aa 
Sharpsburg: 
SHB. a ee SRE REKE acu. Good .... Good .. Good ... Good . Good ... lll 
She осы a Fair lll Good .. Good ——-----—---- Good aaa Good ... 
Weller 
МАВ аа аала шь, Good .. Good ..... Ба Fair ~~~. -_____ Pair a 
ТОНО АРИНЕ Fair 2L Fair: Saan Fair L2 222. 2 Bait 222-2. Кат аше 
Winfield 
WnBz oo ato se Sateen I шы Good ~---_..-.-- Good ~.~-------- Good Saa = Good .. Good ----------- 
WnC, WnD, WnD3 = Fair aaa Good -—--------- Good . Good ..... Good ~~~... 


Engineering Uses of the Soils 


This section is useful to those who need information 
about soils used as structural material or as foundation 
upon which structures are built. Among those who can 
benefit from this section are planning commissions, 
town and city managers, land developers, engineers, 
contractors, and farmers. 

Among properties of soils highly important in 
engineering are permeability, strength, compaction 
characteristics, soil drainage condition, shrink-swell 
potential, grain size, plasticity, and soil reaction. Also 
important are depth to the water table, depth to bed- 
rock, and soil slope. These properties, in various de- 
grees and combinations, affect construction and 
maintenance of roads, airports, pipelines, foundations 
for small buildings, irrigation systems, ponds and 
small dams, and systems for disposal of sewage and 
refuse. 

Information in this section of the soil survey can be 
helpful to those who— | 

1. Select potential residential, industrial, com- 
mercial, and recreational areas. 


2. Evaluate alternate routes for roads, high- 
Ways, pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation sys- 
tems, ponds, terraces and other structures for 
controlling water and conserving soil. 

5. Correlate performance of structures already 

E built with properties of the soils on which 
they are built to predict performance of 
Structures on the same or similar kinds of soil 
in other locations. 

6. Predict the trafficability of soils for cross 
country movement of vehicles and construc- 
tion equipment. 

7. Develop preliminary estimates pertinent to 
construction in a particular area. 

Most of the information in this section is presented 
in tables 7 and 8, which show, respectively, several 
estimated soil properties significant to engineering and 
interpretations for various engineering uses. 

This information, along with the soil map and other 
parts of this publication, can be used to make inter- 
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wildlife habitat amd for classes of wildlife—Continued 


Elements of wildlife habitat—Continued 


Wetland food and . Shallow water 
Shrubs cover plants developments 
Choc co T Poor ...-....----.| Very poor ~-.-.---- 
Ao fens оны ты Very poor .........| Very poor --------- 
nta Very poor -—-------| Very poor „.-.--—-- 
ee eae are Poor ~ .-.-.------| Very poor -__-.----- 
noe ee le Good а Fair эз ш ats 
"IEEE Poor ....-....---.| Very poor ~-------_ 
BAGUE Fair- 21222222] Poor case ses ess 
amo dera Very poor ..--.-.-.| Very poor _-.------ 
MPH RN Poor ......-.-..-.|] Very poor . 
Paes PRON 50 Poor ...-.-.-----.| Very poor „—-—---—---- 
ك‎ Very poor „.-------| Very poor _-------- 
ОССЕ Poor ——------------| Very poor ~~.---~-- 
ی‎ Poor .......-----.| Very POOF --------- 
Bigs Sores Poor. aaa as POOF == 
کے کے نک د‎ Poor 2 POOF ше 
CEBHET Poor —------------| Very poor -—------- 
onn ج‎ en Very poor ____-__--| Very poor --------- 
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Classes of wildlife 


Open land Woodland Wetland 
Good ———---------- Good —------------ Very poor. 
Good ~------------ Good: LLL Very poor. 
Fair .--.-------.- Good ~---------~-- Very poor. 
Good ~------------ Good ~--.--------- Very poor 
Ба-а Fam. ج‎ Fair. 

Pair liz. Good. 22. а Very poor. 
Good .....-------- Good -.-----..---- Poor 

Poor -2.222------- Poor 2-222222 Very poor. 
Good 22222222825 Good .......----—- Very poor. 
Good ------------- Good .......------ Very poor. 
POOR aaa Poor -.--..--.---- Very poor. 
Good ------------- Good ......------- Very poor. 
Good. 2-2. Good ____--------- Very poor. 
Good -_----------- Fair aaa Poor. 

Fair 222222252252 Fait- ае Роог. 
Good ~~----------- Good ———--—-—--—---—-- Very poor. 
Good... аа Good ~~--------~-- Very poor. 


pretations in addition to those given in tables 7 and 8. 
It also can be used to make other useful maps. 

This information, however, does not eliminate need 
for further investigations at sites selected for engi- 
neering works, especially works that involve heavy 
loads or that require excavations to depths greater 
than 6 feet. Also, inspection of sites, especially the 
small ones, is needed because many delineated areas 
of a given soil mapping unit may contain small areas 
of other kinds of soil that have strongly contrasting 
properties and different suitabilities or limitations for 
soil engineering. 

Some of the terms used in this soil survey have 
special meaning to soil scientists that are not known to 
all engineers. The Glossary defines many of these 
terms commonly used in soil science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified sys- 
tem (2) used by the SCS engineers, Department of 
Defense, and others, and the AASHTO system (1) 


adopted by the American Association of State High- 
way and Transportation Officials. 

The Unified system is used to classify soils according 
to engineering uses for building materials or for the 
support of structures other than highways. Soils are 
classified according to particle size distribution, plas- 
ticity index, liquid limit, and content of organic mat- 
ter. Soils are grouped in 15 classes. Eight classes of 
coarse grained soils are subdivided on the basis of 
gravel and sand content. These are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC. Six classes of fine 
grained soils are subdivided on the basis of the plas- 
ticity index. Nonplastie classes are ML, MH, OL, and 
OH ; plastic classes are CL and CH. One class of highly 
organic soils, Pt, is also in this section. Soils on the 
borderline between two classes are designated by sym- 
bols for both classes, for example, CL-ML. 

The AASHTO system is used to classify soils accord- 
ing to those properties that affect use in highway con- 
struction and maintenance. In this system, a soil is 
placed in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain size distribution, 
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TABLE 6.—Limitations of soils for recreational developments 


Soil series and 


map. symbols Picnic areas 


Moderate: wetness ___ 


Armstrong = 
Mapped only with 
Gara soils. 


Bremer: Br Severe: wetness 


Carlow: Ca —----~------ Severe: subject to 
flooding; wetness; 
too clayey. 
Chariton: Ch __________ Severe: wetness .. 
Edina: Ed ——————--———-—-- Severe: wetness _____ 
Fatima: Fa LL sell Moderate: subject to 
flooding. 
Freeburg: Fr ....-.-.-_ Slight -----_-__--___.__ 
Gara: 
Ga. Sa Slight: СЕНКИ Lll 
Gadi acl ьш Moderate: slope _____ 
ECF 22-шы аы Moderate: too 
For Armstrong part, clayey. 
see Armstrong 
series. 
Greenton: 
GnB, GNC === Slight EE EE 
Спра aE Moderate: slope _____ 
Grundy 
СВ а эсш Moderate: wetness ___ 
Or soot llle Moderate: wetness ___ 
Gullied land: Gu. 
Too variable to be 
rated. 
Hatton 
Hab house. soe sce soe! Slight aa 
Наб ils. e. Slight 
Haynie: Hn .——...----—- Moderate: subject to 
flooding. 
Hodge: Ho ..... .. Moderate: subject to 
flooding; too sandy; 
Soil blowing. 
Keswick 2.2 Moderate: wetness ___ 


Mapped only with 
Lindley soils. 


Playgrounds 


Severe: wetness; 
slope; slow perme- 
ability. 


wetness _____ 

Severe: subject to 
flooding; wetness; 
very slow perme- 
ability. 


Severe: slow perme- 
ability; wetness. 


Severe: wetness; very 
slow permeability. 


Moderate: subject to 
flooding. 


Moderate: moderately 
slow permeability ; 
subject to flooding. 


Severe: 


Severe: 


Severe: 


Severe: 


Severe: 


Moderate: wetness; 
slow permeability. 
Severe: slope 


Moderate: slope; very 
slow permeability. 
Severe: slope 


Moderate: 
flooding. 


subject to 


Severe: subject to 
flooding; too sandy; 
soil blowing. 


Severe: slope; slow 
permeability. 


Camp areas 


Moderate: wetness; 
slow permeability. 


Severe: wetness 


Severe: subject to 
flooding; wetness; 
very slow perme- 
ability. 


Severe: slow perme- 
ability; wetness; 
subject to flooding. 


Severe: wetness; very 
slow permeability. 


Severe: subject to 
flooding. 


Severe: subject to 
flooding; moderately 
slow permeability. 


Moderate: moderately 
slow permeability. 

Moderate: moderately 
slow permeability; 
slope. 

Moderate: moderately 
slow permeability; 
too clayey. 


Moderate: moderately 
slow permeability. 

Moderate: moderately 
slow permeability; 
slope. 


Moderate: wetness; 
slow permeability. 

Moderate: wetness; 
slow permeability. 


Moderate: very slow 
permeability. 

Moderate: very slow 
permeability. 


Severe: subject to 
flooding. 


Severe: subject to 
flooding; too sandy; 
soil blowing. 


Moderate: wetness; 
slow permeability. 


Paths and trails 


Moderate: wetness. 


Severe: wetness. 


Severe: wetness; too 


clayey. 


Severe: wetness. 


Severe: wetness. 


Moderate: 
flooding. 


Slight. 


subject to 


Slight. 


Slight. 
Moderate: {оо clayey. 


Slight. 
Slight. 


Moderate: 
Moderate: 


wetness. 


wetness. 


Slight. 
Slight. 


Slight. 


Moderate: subject to 
flooding; too sandy; 
soil blowing. 


Slight. 

Moderate: {оо clayey 
on severely eroded 
slopes of 9 to 14 
percent. 
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TABLE 6.—Limitations of soils for recreational developments—Continued 


Soil series and 
map symbols 


WDA 
For Keswick part of 
LsC, LsD, and LwD3, 


see Keswick series. 
Mandeville: 


MhC 


MnE 


Norris: NoE 


Pershing: 
PrB 


Picnic areas 


Slight aa 
Moderate: slope 
slope 


Severe: 


Slight 


clayey. 


slope —-----__ 
Moderate: slope; too 
clayey. 


Severe: wetness 


Moderate: wetness; 
slow permeability. 


Slight _--------------- 
Moderate: slope ...-- 
Severe: slope 


Moderate: 


wetness -~-~ 


Severe: wetness 


Moderate: 
flooding. 


subject to 


Severe: subject to 
flooding. 


Severe: slope 


Moderate: wetness ___ 


Moderate: wetness -—. 


Playgrounds Camp areas 
Severe: slope ______-- Slight u 
Severe: slope _____--- Moderate: slope ..—— 
Severe: slope ---____- Severe: slope -____---_ 
Moderate: moderately | Moderate: moderately 

TON permeability ; slow permeability. 
slope. 
Severe: slope _____--_- Moderate: moderately 
slow permeability. 
Severe: too clayey ___| Severe: subject to 
flooding; wetness. 
Severe: slope —.----.- Severe: slope —---~_-- 
Severe: slope ~------- Moderate: moderately 
slow permeability. 
Severe: slope ~------- Moderate: moderately 
slow permeability ; 
slope. 
Severe: slope -__----- Moderate: moderately 


slow permeability ; 
slope; too clayey. 


Severe: НЕЕ: о 
Severe: Moderate: slope ..... 
Severe: Severe: slope ________ 
Severe: Moderate: slope; too 
clayey. 
Severe: wetness; very | Severe: wetness; very 
slow permeability. slow permeability. 
Moderate: slope ____- Slight: cnl 
Severe: slope ~-------] Slight ---------------- 
Severe: slope ~------- Moderate: wetness; 
slope; very slow 
permeability. 
Moderate: slope .---- Slight ---------------- 
Severe: slope ..----.- Moderate: slope -__-- 
Severe: slope --.----- Severe: slope ________ 
Severe: very slow Severe: very slow 
permeability. permeability. 
Severe: wetness ___-- Severe: wetness; 
subject to flooding. 
Severe: subject to Severe: subject to 
flooding. flooding. 

Severe: subject to Severe: wetness; 
flooding. subject to flooding. 
Severe: slope --------| Severe: slope ~-._-~~- 

Moderate: slope; Moderate: wetness; 
wetness; slow perme- slow permeability. 

ability. 

Severe: slope ~------- Moderate: wetness; 


slow permeability. 


Paths and trails 


slope. 


Slight. 


Slight. 


Severe: too clayey. 


Moderate: slope. 
Slight. 

Slight. 

Moderate: too clayey. 
Slight. 

Slight. 

Moderate: slope. 
Moderate: too clayey. 
Severe: wetness. 
Slight. 

Slight. 

Moderate: wetness. 
Slight. 

Moderate: slope. 
Moderate: slope. 
Moderate: wetness. 


Severe: wetness. 


Slight. 


Severe: wetness; 
subject to flooding. 


Moderate: slope. 


Moderate: wetness. 


Moderate: wetness. 


10 SOIL SURVEY 


TABLE 6.—Limitations of soils for recreational developments—Continued 


Soil series and 


map symbols Picnic areas Playgrounds Camp areas Paths and trails 
Riverwash: Rw. 
Too variable to be 
rated. 
Rock land. 
Mapped only with the 
orris solls. Too 
variable to be rated. 
Sarpy: Sa -——-----——-—--- Severe: too sandy; Severe: too sandy; Severe: subject to Moderate: too sandy; 
soil blowing. soil blowing. flooding; too sandy; soil blowing. 
soil blowing. 
Sharpsburg: 
SHB socks aaa Slight ВИЕ ЕРЕ РЕЧЕ Moderate: moderately | Moderate: moderately | Slight. 
slow permeability. slow permeability. 
She ula и ee Slight -.--.-.-.-______ Severe: slope ____._-- Moderate: moderately | Slight. 
slow permeability. 
Weller 
WeB n-m- Moderate: wetness ...| Moderate: wetness; Moderate: wetness; Slight. 
slow permeability. slow permeability. 
WeG E t ind oe „гы Moderate: wetness _._| Severe: slope ________ Moderate: wetness; Slight. 
slow permeability. 
Winfield 
ESSE EASE Slight ass Moderate: slope _____ Slight —----__-..______ Slight. 
Wn ooo lee e. Slight -..--_-.________ Severe: slope ________ light ~~~... Slight. 
WnD, WnD3 ~~ Moderate: slope —____ Severe: slope ________ Moderate: slope ..... Slight. 


liquid limit, and plasticity index. In group A-1 are 
gravelly soils of high bearing strength, or the best 
soils for subgrade (foundation). At the other extreme, 
in group А-7, are clay soils that have low strength 
when wet and that are the poorest soils for subgrade. 
Where laboratory data are available to justify a fur- 
ther breakdown, the A-1, A-2, and А-7 groups are 
divided as follows: A-1-a, A-1-b, A-2-4, A-2-5, 
A-2-6, A-2-7, A-7-5 and A-7-6. As additional re- 
finement, the engineering value of a soil material can 
be indicated by а group index number. Group indexes 
range from 0 for the best material to 20 or more for 
ihe poorest. The estimated classification, without 
group index numbers, is given in table 7 for all soils 
mapped in the survey area. 

USDA texture (10) is determined by the relative 
proportions of sand, silt, and clay in soil material that 
is less than 2.0 millimeters in diameter. “Sand,” “silt,” 
"elay," and some of the other terms used in the USDA 
textural classification are defined in the “Glossary.” 
Where stones, cobbles, and gravel are in the soil, the 
modifiers “stony,” “cobbly,” and “gravelly” are used 
in textural descriptions. 


Soil properties significant to engineering 


Several estimated soil properties significant to en- 
gineering (12) are given in table 7. These estimates 
are made from layers of representative soil profiles hav- 
ing significantly different soil properties. The esti- 
mates are based on field observations made in the 
course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soils 


in other counties. In the following paragraphs are 
explanations of some of the columns in table 7. 

Depth to bedrock is the distance from the surface of 
the soil to a rock layer within the depth of observation. 

Depth to seasonal high water table is the distance 
from the surface of the soil to the highest level that 
ground water reaches in the soil in most years. 

Soil texture is described in table 7 in the standard 
terms used by the Department of Agriculture (10). 
These terms are based on the percentages of sand, silt, 
and clay in the less than 2 millimeter fraction of the 
soil. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is 
added, as for example, “gravelly loamy sand.” “Sand,” 
“silt,” “clay,” and some of the other terms used in 
USDA textural classification are defined in the Glos- 
sary of this soil survey. 

Liquid limit and plasticity index are water contents 
obtained by specified operations. As the water content 
of a clayey soil from which the particles coarser than 
0.42 millimeter have been removed is increased from a 
dry state, the material changes from a semisolid to a 
plastic state. If the moisture content is further in- 
creased, the material changes from a plastic to a liquid 
state. The plastic limit is the moisture content at which 
the soil material changes from a semisolid to a plastic 
state, and the liquid limit is the moisture content at 
which it changes from a plastic to a liquid state. The 
plasticity index is the numerical difference between 
the liquid limit and the plastic limit. It indicates the 
range of water content within which a soil material 
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is plastic. Liquid limit and plasticity index are esti- 
mated in table 7. 

Permeability, as used here, is an estimate of the rate 
at which saturated soil would transmit water in a 
vertical direction under a unit head of pressure. It is 
estimated on the basis of those soil characteristics 
observed in the field, particularly structure, porosity, 
and texture. Lateral seepage or such transient soil 
features as plowpans and surface crusts are not con- 
sidered. 

Available water capacity is an estimate of the capac- 
ity of soils to hold water for use by most plants. It is 
defined here as the difference between the amount of 
water in the soil at field capacity and the amount at 
the wilting point of most plants. 

Reaction refers to the acidity or alkalinity of a soil, 
expressed in pH values for a stated soil-solution mix- 
ture. The pH value and terms used to describe soil re- 
action are explained in the Glossary. 

Shrink-swell potential refers to the relative change 
in volume to be expected of soil material with changes 
in moisture content; that is, the extent to which the 
soil shrinks as it dries out or swells when it gets wet. 
The extent of shrinking and swelling is influenced by 
the amount and kind of clay in the soil. Shrinking and 
swelling of soils may damage building foundations, 
roads, and other structures. Soils having a high 
shrink-swell potential are the most hazardous. 

Corrosivity, as used in table 7, pertains to potential 
soil induced chemical action that dissolves or weakens 
steel or concrete. Rate of corrosion of steel is related to 
such soil properties as drainage, texture, total acidity, 
and electrical conductivity of the soil material. Instal- 
lations of steel that intersect soil boundaries or soil 
horizons are more susceptible to corrosion than instal- 
lations entirely in one kind of soil or in one soil 
horizon. Corrosivity for concrete is influenced mainly 
by the content of sodium or magnesium sulfate, but 
also by soil texture and acidity. A corrosivity rating of 
low means that there is a low probability of soil in- 
duced corrosion damage. A rating of high means that 
there is a high probability of damage, so that protec- 
tive measures for steel and more resistant concrete 
should be used to reduce damage. 

Engineering interpretations of soils 

The estimated interpretations in table 8 are based 
on the engineering properties of soils shown in table 
7, on test data for soils in this survey area and others 
nearby or adjoining, and on the experience of engi- 
neers and soil scientists with the soils of Howard 
County. In table 8 ratings are used to summarize 
limitations or suitability of the soils for all listed pur- 
poses other than for drainage of cropland and pasture, 
irrigation, ponds and reservoirs, embankments, and 
terraces and diversions. For these particular uses ta- 
ble 8 lists those soil features not to be overlooked in 
planning, installation, and maintenance. 

Soil limitations are indicated by the ratings slight, 
moderate, and severe. Slight means that soil properties 
are generally favorable for the rated use, or in other 
words, that limitations are minor and easily overcome. 
Moderate means that some soil pronerties are unfavor- 
able but can be overcome or modified by special plan- 
ning and design. Severe means that soil properties 


are so unfavorable and so difficult to correct or over- 
come as to require major soil reclamation special 
design, or intensive maintenance. 

Soil suitability is rated by the terms good, fair, and 
poor, which have, respectively, meanings approxi- 
mately parallel to the terms slight, moderate, and se- 
vere. 

Explanations of some of the columns in table 8 are 
given in the following paragraphs. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into natural soil. The soil material from 
depths between 18 inches and 6 feet is evaluated. The 
soil properties considered are those that affect both 
absorption of effluent and construction and operation 
of the system. Properties that affect absorption are 
permeability, depth to water table or rock, and sus- 
ceptibility to flooding. Slope is a soil property that 
affects difficulty of layout and construction and the 
risk of soil erosion, lateral seepage, and downslope 
flow of effluent. Large rocks or boulders increase con- 
struction costs. 

Sewage lagoons are normally shallow ponds con- 
structed to hold sewage within a depth of 2 to 5 feet 
long enough for bacteria to decompose the solids. A 
lagoon has a nearly level floor and sides, or embank- 
ments, of compacted soil material. The assumption is 
made that the embankment is compacted to medium 
density and the pond is protected from flooding. Prop- 
erties are considered that affect the pond floor and the 
embankment. Those that affect the pond floor are 
permeability, content of organic matter, and slope. If 
the floor needs to be leveled, depth to bedrock becomes 
important. The soil properties that affect the embank- 
ment are the engineering properties of the embank- 
ment material as interpreted according to the Unified 
soil classification system and the amounts of stones, if 
any, that influence the ease of excavation and com- 
paction of the embankment material. 

Shallow excavations are those that require digging 
or trenching to a depth of less than 6 feet; for exam- 
ples, excavations for pipelines, sewer lines, phone and 
power transmissions lines, basements, open ditches, 
and cemeteries. Desirable soil properties are good 
workability, moderate resistance to sloughing, gentle 
slopes, absence of rock outcrops or big stones, and 
freedom from flooding or a high water table. 

Dwellings without basements, as rated in table 8, 
are not more than three stories high, and they are 
supported by foundation footings placed in undis- 
turbed soil. The features that affect the rating of a 
soil for dwellings are those that relate to capacity to 
support load and resist settlement under load and those 
that relate to ease of excavation. Soil properties that 
affect capacity to support load are wetness, suscepti- 
bility to flooding, density, plasticity, texture, and 
shrink-swell potential. Those that affect excavation 
are wetness, slope, depth to bedrock, and content of 
stones and rocks. 

Sanitary landfill is a method of disposing of refuse in 
dug trenches. The waste is spread in thin layers, com- 
pacted, and covered with soil throughout the disposal 
period. Landfill areas are subject to heavy vehicular 
traffic. Some soil properties that affect suitability for 
landfill are ease of excavation, hazard of polluting 
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TABLE 7.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. 
instructions for referring to other series that appear in the first column of 


Depth to— Classification базе 
Depth Dominant fraction 
Soil series and map symbols from USDA greater 
Seasonal | surface texture than 3 
Bedrock | water Unified AASHTO | inches 
table 
Ft Ft In 
Armstrong —~.-------------- >6 1-3 0-12 | Loam and clay loam __| CL or CL-ML_ | A-6 0 
Mapped only with Gara soils. 12-36 | Clay loam __-___----- CL or CH А-1 0 
36-60 | Clay loam _____------ CL |. A-6 0 
Bremer: Br -—-—.-—-—--——---- >6 1-3 0-8 | Silt loam ___-------- MH or CH А-7 0 
8-60 | Silty clay loam -_-_-- CH A-1 0 
Carlow: Ca ---------------- >6 0-1 0-9 | Silty clay ____-_----- CL or CH A-1 0 
9-60 | Silty clay and clay ---| CL or CH А-1 0 
Chariton: Ch —.----------- >6 1-2 0-17 | Silt loam ------------ CL-ML or CL | A-4 or А-6 0 
17-20 | Silty clay loam ------ CL A-6 or A-7 0 
20-38 | Silty clay ~---------- CH A-T 0 
38-60 | Silty clay loam ------ CL A-6 or А-7 0 
Edina: Ed .---------------- >6 4-2 0-16 | Silt loam ————-------- ML or CL-ML | A-4 or А-6 0 
16-36 | Silty clay ----------- CH А-7 0 
86-60 | Silty clay loam -_---- CL or CH A-6 or A-7 0 
Fatima: Fa --.------.------ >6 3-5 0-10 | Silt loam —~-_.-------- CL-ML or CL | A-4 or A-6 0 
10-42 | Silt loam ------------ CL A-6 0 
42-60 | Silt loam ~----------- CL-ML or CL | A-4 or A-6 0 
Freeburg: Fr -------------- >6 1%-3 0-12 | Silt loam a CL or CL-ML | A-4 or A-6 0 
12-19 | Silty clay loam __---- CL A-6 ог А-7 0 
19-30 | Clay loam ----------- CL or CH A-6 or А-7 0 
| 30-60 | Silty clay loam -_---- CL A-6 ог А-7 0 
*бата: GaC, бар, GcC3 ~--__- >6 >6 0-11 | Loam ______--------- CL A-4 or A-6 0-5 
For Armstrong part, see 11-42 | Clay loam ____-._---- CL-CH A-6 ог A-T 0-5 
Armstrong series. 42-60 | Clay loam __-_------- CL A-6 0-5 
Greenton: GnB, GnC, бпр ___ >6 2-3 0-12 | Silt loam ——---------- CL-ML or CL | A-4 or А-6 0 
12-28 | Silty clay loam and CH A-1 0 
silty clay. 
28-42 ау ي‎ а CH A-1 0-5 
42-60 | Weathered bedrock. 
Grundy: GrB, GrC ~----_---- >6 1-3 0-11 | Silt loam ~----------- CL-ML А-7-5 0 
11-24 | Silty clay loam -___-- CH or CL A-'1-6 0 
24-42 | Silty clay ----------- CH A-1-6 0 
42-60 | Silty clay loam -___-- CH or CL А-7-6 0 
Gullied land: Gu. 
Too variable to be estimated. 
Hatton: Нав, HaC ---------- 6 2-3 0-8 | Silt loam ~-------~--- CL-ML or CL | А-4 or А-6 0 
8-37 | Silty clay loam and CL or CH A-1 0 
silty clay. 
37-46 | Silty clay loam —————- CL A-6 0 
46-60 | Silty clay loam --—--- CL А-6 or A-T 0 
Haynie: Hn ---------------- >6 >6 0-60 | Silt loam and very ML or CL A-4 ог А-6 0 
fine sandy loam. 
Hodge: Ho --------------~- >6 >6 0—9 Loamy fine sand ____- SM А-2 or А4 0 
9-60 | Loamy fine sand _____ SM А-2 or А-4 0 
Keswick ____----_-__-------+- >6 1-3 0-10 | Loam --------------- CL or CL-ML | A-6 or А-4 0 
Mapped only with Lindley 10-26 | Clay ~.-------------- CH or MH A-T 0 
soils. 26-60 | Clay loam ~—-------- CL or SC A-6 0 
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significant to engineering 


Because the soils in such mapping units can have different properties and limitations, it is necessary {о follow carefully the 
this table. The symbol > means more than; the symbol < means less than] 


Percentage less than 3 inches Corrosivity fo 


passing sieve— 
Plas- Available 


Perme- Reac- |Shrink-swell 


Liquid 


rir ticity ar water : д 

No.4 | No.10 | №. 40 | No.200| limit | index ability capacity | on potential 

(4.7 (2.0 (0.42 | (0.074 Uncoated | Concrete 
mm) mm) mm) mm) steel 

In/hr In/in of soil pH 

95-100 | 80-95 15—90 55—80 20—85 5-20 0.6-2.0 | 0.20—0.22 | 5.1-6.5 | Moderate __ Moderate. 
95-100 | 80-95 | 70-90 | 55-80 45-60 | 20-30 0.06-0.2 | 0.11-0.16 | 5.1-6.5 | High ------ Moderate. 
95-100 | 80-95 | 70-90 | 55-80 35-40 | 15-25 0.2-0.6 | 0.14-0.16 | 5.1-6.5 | Moderate __ Moderate. 

100 100 100 | 95-100 | 45-60 | 25-40 0.2-0.6 | 0.21-0.23 | 5.6-6.5 | Moderate --| Moderate -| Moderate. 

100 100 100 | 95-100 | 50-65 | 20-35 0.06-0.2 | 0.15-0.17 | 6.1-6.5 | High ------ Moderate ..| Moderate. 

100 100 | 95-100 | 95-100 | 40-65 | 30-45 0.06-0.2 | 0.12-0.14 | 5.1-7.3 | High ------ High ...——— Moderate. 

100 100 | 95-100 | 95-100 | 45-75 | 30-50 «0.06 | 0.09-0.12 | 4.5-6.0 | High ______ High ____-- Moderate. 

100 100 | 90-100 | 85-100 25-85 5-15 0.6-2.0 0.22-0.24 | 5.1-6.5 | Low ---——- High —_.--_ Moderate. 

100 100 | 95-100 | 90—99 30-45 | 15-25 0.2-0.6 | 0.18-0.20 | 5.1-6.0 | Moderate __ High ____-_ Moderate. 

100 100 | 95-100 | 90-100 | 55-70 | 35-45 0.06-0.2 | 0.11-0.13 | 5.1-7.8 | High ------ High ------ Moderate. 

100 100 | 95—100 | 90—99 80-45 15-25 0.2-0.6 0.18-0.20 | 6.1-7.3 | Moderate --| High ____-- Low. 

100 100 | 95-100 | 85-100 | 25-40 5-15 0.6-2.0 | 0.22-0.24 | 5.1-7.3 | Moderate ..| High ----—- Moderate 

100 100 | 95-100 | 90-100 | 55-75 30-45 «0.06 | 0.11—0.13 | 5.6-7.3 | Very high -| High ~----- Low. 

100 100 | 95-100 | 90-100 | 35-60 | 15-85 0.06-0.2 | 0.18-0.20 | 6.6-7.3 | High ------ High -___-- Low. 

100 '100 | 95-100 | 85-100 | 25—40 5-18 0.6-2.0 | 0.22-0.24 | 6.1-7.8 | Low _______ Moderate ._| Low. 

100 100 | 95-100 | 90-100 | 30-40 | 12-18 0.6-2.0 | 0.20-0.22 | 6.1-7.3 | Low -.----- Moderate __| Low. 

100 100 | 95-100 | 85-100 | 25-40 5-18 0.6-2.0 | 0.20—0.22 | 6.1-7.8 | Low _______ Moderate __| Low. 

100 100 | 90-100 | 90-100 | 15-85 5-15 0.6-2.0 | 0.22-0.24 | 6.1-7.8 | Low _______ Moderate ..| Low. 

100 100 | 85-100 | 85-100 | 30-45 15-25 0.6-2.0 | 0.18-0.20 | 5.1-6.0 | Moderate —-| Moderate __| Moderate. 

100 100 | 90-100 | 70—90 35-55 | 20-30 0.2-0.6 | 0.15-0.19 | 4.5-5.5 | Moderate --| Moderate __| High. 

100 100 | 85-100 | 85-100 | 30-45 | 15-25 0.2-0.6 | 0.16-0.20 | 5.1-5.5 | Moderate ..| Moderate __| Moderate. 
85—95 80-90 | 70-80 | 55-70 20-30 5-15 0.6-2.0 | 0.20-0.22 | 5.6-7.3 | Moderate --| Moderate __| Moderate. 
85-95 80-90 | 70-85 | 55-75 35-45 | 15-25 0.2-0.6 | 0.16-0.18 | 5.1-6.5 | Moderate __| Moderate __| Moderate. 
85-95 80-90 | 70-95 | 55-75 30-40 | 15-25 0.2-0.6 | 0.16-0.18 | 6.6-7.8 | Moderate --| Moderate ~.| Moderate. 

100 100 | 95-100 | 90—98 25-40 5-15 0.6-2.0 0.22-0.24 | 5.6-6.5 | Low ----- High ....—— Moderate. 

100 100 | 97-100 | 95-99 52-70 | 35-45 0.06-0.2 | 0.11-0.15 | 6.1-7.3 | High ______ High ------ Low. 
65-100 | 65-100 | 60-95 | 55-90 50-70 | 25-40 0.06-0.2 | 0.08-0.12 | 6.6-7.8 | High ~----- High -_---- Low 

100 100 | 95-100 | 90-98 30-45 5-15 0.6-2.0 | 0.22-0.24 | 5.6-7.3 | Moderate --| High ———-—- Low 

100 100 | 97-100 | 95—99 45-55 | 80-40 0.2-0.6 | 0.18-0.20 | 5.1-7.3 | High ------ High ------ ow 

100 100 | 97-100 | 95—99 50-70 | 30-45 0.06-0.2 | 0.11-0.13 | 5.1-6.5 | High ______ High ----—- Low 

100 100 | 97-100 | 95—99 45-55 | 80—40 0.06-0.2 | 0.18-0.20 | 5.6-7.3 | High ______ High -___-- Low 

100 100 | 92-100 | 80—98 25-40 5-15 0.6-2.0 | 0.22-0.24 | 5.1-6.0 | Low ~------ High _.---- Moderate. 

100 100 | 95-100 | 90-100 | 40-60 | 25-35 0.06-0.2 | 0.11-0.18 | 4.5-5.5 | Moderate __| High —-----~ Moderate. 

100 | 85-95 | 80-90 | 75-85 95-40 | 10-20 | <0.06-0.2 | 0.10—0.13 | 4.5-5.5 | Low -——-——- High ------ Moderate. 
95-100 | 80-95 70-90 60-85 80-45 15-25 0.06—0.2 | 0.14-0.18 | 5.1-6.0 | Moderate __| High ______ Moderate. 

100 100 | 85-100 | 70-100 | 30-40 5-15 0.6-2.0 | 0.21-0.23 | 7.4-8.4 | Low _______ Low —~~---_- Low. 

100 100 | 60-85 | 25-45 |. 1NP >6.0 | 0.07-0.12 | 6.6-7.8 | Very low __ Low ______- Low. 

100 100 | 60-85 | 25-45 |-------- NP >6.0 | 0.06-0.10 | 6.6-7.8 | Very low --| Low ____--- Low. 
95—100 80-100 | 75—90 60-80 20-30 5-15 0.6-2.0 0.14-0.18 | 4.5-6.0 | Moderate __| High ----—- Moderate. 
95—100 | 80—100 | 70-90 | 55-80 50-60 | 20-30 0.06-2.0 | 0.11-0.15 | 4.5-6.0 | High ____.. High —____- Moderate. 
95-100 80-100 | 65-85 40-70 85-40 15-25 0.2-0.6 0.12-0.16 | 4.5-6.0 | Moderate --| High ______ Moderate. 


74 SOIL SURVEY 
TABLE 7.—Estimated soil properties 
Depth to— Classification Coarse 
Depth Dominant fraction 
Soil series and map symbols from USDA greater 
Seasonal | surface texture than 8 
Bedrock | water Unified AASHTO | inches 
table 
Ft Ft In 
Knox: KnC, KnD3, Kn€3 --~--- >6 >6 0-11 | Silt loam ____------- CL-ML or CL | A-4 0 
11-38 | Silt loam __--------- CL A-6 0 
38-60 | Silt loam ----------- CL-ML or CL | A-4 or A-6 0 
Ladoga: La8, LaC ~---------- >6 >6 0-11 | Silt loam ______----- ML or CL-ML | A-6 or А-4 0 
11-45 | Silty clay loam CL-CH А-1 0 
апа silty clay. 
45-60 | Silty clay loam and CL A-6 0 
silt loam. 
Letas, LS азыт >6 1-3 0-7 | Silty clay ~---------_ CL or CH А-7 0 
7-60 | Silty clay and silt CL or CH A-6 or A-7 0 
loam. 
*Lindley: LnE, LrE3, LsC, LsD, >6 >6 0-7 | Loam sisaan CL-ML or CL | А-4 or А-6 0 
LwD3. 7-60 | Clay loam -_____..-. CL А-6 or A-7 0 
For the Keswick part of 
LsC, LsD, and LwD3, see 
Keswick series. 
Mandeville: MaC, Мар, MaE, | 114-3 >6 0-8 | Silt loam _-.-_______ ML or CL А-4 0 
MbD3. 8-35 | Silt loam and CL or ML A-6 or А-4 0—5 
silty clay loam. 
35-60 | Weathered bedrock. 
Marion: Mc ~------------~-- >6 1-2 0-14 | Silt loam -~ 0 
14-33 | Silty clay CH A 0 
33-60 | Silty clay loam ______ CL A-6 or A-7 0 
Marshall: МҺВ, MhC -------- >6 >6 0-13 | Silt loam ~---________ CL А-6 or A-7 0 
13-35 | Silty clay loam ______ CL or CH А-1 0 
35-60 | Silt loam === CL-ML or CL | А-7 0 
McGirk: МКС -----~-------- >6 1-8 0-15 | Silt loam ________-___ CL-ML or CL | A-4 or A-6 0 
15-60 | Silty clay loam ~_-__. CL or CH A-6 or A-7 0 
Menfro: MnB, MnC, MnD, >6 >6 0-12 | Silt loam _________.- CL A-6 0 
MnD3, MnE. 12-60 | Silty clay loam ______ CL A-6 or A-7 0 
Mexico: MoB ___-----_---__- >6 1-2 0-15 | Silt loam _____-_____ CL-ML or CL | A-4 or A-6 0 
15-38 | Silty clay and clay __| CH A-T 0 
38-60 | Silty clay loam ______ CL А-6 or A-7 0 
Moniteau: Mu = >6 1-2 0-14 | Silt loam ———-—-—-------- CL-ML or CL | A-4 or A-6 0 
14-42 | Silty clay loam ___--- CL A-6 or A-7 0 
42-87 | Silt loam and silty CL-ML or CL | A-4 or A-6 0 
clay loam. 
Napier: NaB Ll >6 >5 0-22 | Silt loam ---------—-- ML or CL A-4 or A-6 0 
22-60 | Silt loam ____________ ML or CL А-4 or A-6 0 
Nodaway: Nd —--..---____ >6 >6 0-41 | Silt loam __.._.__--__ CL A-4 or A-6 0 
41-60 | Silty clay ___________ CH А-7 0 
Norris: NoE ~~~. %-1% >6 0-13 | Silt loam ---------—- ML or CL A-4 2 
Rock land part is too 13-60 | Weathered bedrock. 
variable to be estimated. 
Pershing: РВ, PrC _-.-______ >6 2-4 0-17 | Silt loam ~----------- CL A-6 0 
17-49 | Silty clay loam and CH A-1 0 
silty clay. 
49-60 | Silty clay loam ______ CH or CL A-1 0 
Riverwash: Rw. 
Too variable to be estimated. 
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Percentage less than 3 inches 
passing sieve— 


Liquid 
limit 


Reac- 
tion 


Shrink-swell 
potential 


Corrosivity to— 


No.4 No. 10 No.40 | No. 200 
(4.7 (2.0 (0.42 (0.074 
mm) mm) mm) mm) 
100 100 | 95—100 | 92-100 
100 100 | 95-100 | 95-100 
100 100 | 95-100 | 92-100 
100 100 100 | 95-100 
100 100 100 | 95—100 
100 100 100 | 95—100 
100 100 | 95-100 | 95-100 
100 100 | 95—100 | 90—100 
95-100 90—100 | 85-95 50-65 
95—100 90-100 | 85-95 55—75 
100 100 | 90-100 | 75-95 
60-95 60-90 55-90 50-90 
100 100 | 90-100 | 90-100 
100 100 | 95-100 | 90-100 
100 100 | 95-100 | 85-95 
100 100 | 95-100 | 95-100 
100 100 | 95-100 | 95-100 
100 100 | 95-100 | 95-100 
100 100 | 90-100 | 85-100 
100 100 | 95—100 | 90—100 
100 100 | 95-100 | 92-100 
100 100 | 95-100 | 95—100 
100 100 | 95—100 | 90—98 
100 100 | 97-100 | 95-100 
100 100 | 95-100 | 92—100 
100 100 | 90-100 | 85—100 
100 100 | 85-100 | 90-95 
100 100 | 85-100 | 75-98 
100 100 | 95-100 | 95-100 
100 100 | 95-100 | 95-100 
100 95-100. | 95-100 | 90-100 
100 100 | 95-100 | 90-100 
75-95 65-95 60-85 40-55 
100 100 100 | 95-100 
100 100 100 | 95-100 
100 100 100 | 95-100 


Plas- Available 
ticity P water 
index ш capacity 
In/hr In/in of soil 
5-10 0.6-2.0 | 0.22-0.24 
10-20 0.6-2.0 | 0.18—0.20 
5-15 0.6-2.0 | 0.20—0.22 
5-15 0.6-2.0 | 0.22-0.24 
28-35 0.2-0.6 | 0.18-0.20 
15-20 0.2-0.6 | 0.18-0.20 
80-45 0.06-0.2 | 0.12-0.14 
20-40 0.06—0.2 0.11-0.19 
5-15 0.6-2.0 —0.1 
15-25 0.2-0.6 EE 
NP-10 0.6-2.0 .29—0.24 
5-20 0.6-2.0 a 
5-15 0.6-2.0 —0.24 
30-40 «0.06 rere 
20-25 «0.06 | 0.15-0.17 
15-25 0.6-2.0 | 0.21-0.23 
25-35 0.6-2.0 | 0.18-0.20 
20-30 0.6-2.0 | 0.20—0.22 
5-15 0.6-2.0 | 0.22-0.24 
25—40 0.06-0.2 | 0.10—0.18 
11-20 0.6-2.0 | 0.22-0.24 
20-25 0.6-2.0 | 0.18-0.20 
5-20 0.6-2.0 | 0.22-0.24 
32-48 <0.06 | 0.10-0.12 
25-35 «0.06 | 0.12-0.14 
5-15 0.2-0.6 | 0.21-0.23 
15—25 0.06-0.2 0.18-0.20 
5-15 0.2-0.6 | 0.20-0.22 
8-20 0.6-2.0 | 0.22-0.24 
8-20 0.6-2.0 0.20—0.22 
5-15 0.6-2.0 | 0.20-0.23 
30—40 «0.06 | 0.10-0.12 
2-8 0.6-2.0 | 0.08-0.18 
11-20 0.6-2.0 | 0.22-0.24 
80-40 0.06—0.2 0.18—0.20 
25—85 0.2-0.6 | 0.18-0.20 
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Low ..—.--- 
Moderate __ 


Moderate __ 


Low --..--- 


High ___--- 
Moderate -- 


Moderate -- 


Moderate -- 
Moderate -— 


Low -_----- 


Low --.---- 


Low —------ 


High 


Uncoate d Concrete 
Low ------—-— Low. 
Low ..--..- Low 
Low ~------ Low 
Moderate __| Low. 
Moderate __| Moderate. 
Moderate __| Moderate. 
High -___-- Low. 

igh ------ Low. 
Moderate __| Moderate. 
Moderate __| Moderate. 
Low —__---- Moderate. 
Low __----- Moderate. 
High ------ Moderate. 
High -_-_-- High. 

igh -_---- Moderate. 
Moderate ..| Moderate. 
Moderate __| Low. 
Moderate ..| Low. 
Moderate ..| Moderate. 
High --—--- High. 
Low ....--- Low. 
Low = Moderate. 
Moderate __| Moderate. 

ТИ Moderate. 
High ------ Moderate. 
High ------ Moderate. 
High -__--.. High. 
High ____-- Moderate. 
Low —----- Low. 
Low —.----- Low. 
Moderate —_| Low. 
High ------ Low 
Low -...-.-- High. 
High __---- Moderate. 
High ____-- Moderate. 
High __---- Moderate. 


16 SOIL SURVEY 
TABLE 7.— Estimated soil properties 
Depth to— Classification бватге 
Depth Dominant fraction 
Soil series and map symbols from USDA greater 
Seasonal | surface texture than 3 
Bedrock | water Unified AASHTO inches 


Ft 


Sarpy: Sa ~.--------------- >6 >6 0-11 | Sand ---------------- SM A-2 0 
11-60 | Sand LL 2 SM A-2 0 

Sharpsburg: ShB, ShC —__--- >6 >6 0-16 | Silt loam _____.______ OL, CL, CH, A-6 0 

or OH 

16-38 | Silty clay loam __-.__ CH А-7 or A-6 0 

388-60 | Silt loam ____________ CL А-7 or A-6 0 

Weller: WeB, WeC .... >6 2-4 0-11 | Silt loam ~-.-________ ML or CL A-6 or A4 0 
11-56 | Silty clay loam and CH А-7 0 

silty clay. 

56-71 | Silty clay loam _----- CH or CL A-7 0 

Winfield: WnB, WnC, WaD, >6 8-4 0-15 | Silt loam -______.___. CL A-6 0 
WnD3. 15-40 | Silty clay loam ~--~- L А-6 ог А-7 0 
40-60 | Silt loam -______..... CL-ML ог CL | À-4 or А-6 0 


1 NP means nonplastic. 


ground water, and trafficability. The best soils have 
moderately slow permeability, are able to withstand 
heavy traffic, and are friable and easy to excavate. 
Unless otherwise stated, the ratings in table 8 apply 
only to a depth of about 6 feet; therefore, limitation 
ratings of slight or moderate may not be valid if 
trenches are much deeper than that. Reliable predic- 
tions of some soils can be made to a depth of 10 to 15 
feet, but regardless of that every site should be inves- 
tigated before it is selected. 

Local roads and streets, as rated in table 8, have an 
all weather surface that is expected to carry automo- 
bile traffic all year. They have a subgrade of underly- 
ing soil material; a base consisting of gravel, crushed 
rock, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly asphalt or 
concrete. These roads are graded to shed water and 
have ordinary provisions for drainage. They are built 
mainly from soil at hand, and most cuts and fills are 
less than 6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are load supporting capacity 
and stability of the subgrade and quantity and work- 
ability of available cut and fill material. The shrink- 
swell potential and the AASHTO and Unified classifi- 
cations of the soil material indicate traffic supporting 
capacity. Wetness and flooding affect stability of the 
material. Slope, depth to hard rock, content of stones 
and rocks, and wetness affect ease of excavation and 
amount of cut and fill needed to reach an even grade. 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect the predicted per- 
formance of soil after it has been placed in an embank- 
ment that has been properly compacted and provided 
with adequate drainage and the relative ease of exca- 
vating the material at borrow areas. 

Topsoil is used for topdressing an area where vezis 


tation is to be established and maintained. Suitability 
is affected mainly by ease of working and spreading 
the soil material, as when preparing a seedbed; natu- 
ral fertility of the material or its response to plants 
when fertilizer is applied; and absence of substances 
that are toxic to plants. Texture of the soil material 
and its content of stone fragments are characteristics 
that affect suitability, but also considered in the rat- 
ings is damage that will result to the area from which 
topsoil is taken. к 

Pond reservoir areas hold water behind а dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeabil- 
ity and depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil mate- 
rial resistant to seepage and piping and of favorable 
stability, shrink-swell potential, shear strength, and 
compactibility. Presence of stones or organic material 
in a soil are among factors that are unfavorable. 

Drainage of cropland and pasture is affected by 
permeability, texture, and structure of the soil; depth 
to claypan, rock, or other layers that influence rate of 
water movement; depth to the water table; slope and 
Stability in ditchbanks; susceptibility to stream over- 
flow; salinity or alkalinity; and availability of outlets 
for drainage. 

Irrigation of a soil is affected by such features as 
slope; susceptibility to stream overflow, water erosion, 
or soil blowing; soil texture; content of stones; accu- 
mulations of salts and alkali; depth of root zone; rate 
of water intake at the surface; permeability of soil 
layers below the surface layer and in fragipans or 
other layers that restrict movement of water; avail- 
able water capacity; and need for drainage or depth to 
water table or bedrock. 

Terraces and diversions are embankments or ridges 
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Percentage less than 3 inches 
passing sieve— 


Corrosivity to— 


Liquid | Plas- Perme- | Available | в | shrink swell 
limit | ticity | др water | ‘tion | potential 
No.4 No. 10 No.40 | No. 200 index y capacity poten U ted 
(4.7 (2.0 (0.42 | (0.074 о Conerete 
mm) mm) mm) mm) Stee 
In/hr In/in of soil pH 
100 100 | 60-80 | 15-35 l-------- NP >20.0 | 0.05-0.09 | 6.6-8.4 | Low ------- Low ......- Low 
100 100 | 60-80 15-85 |_____-- NP 20.0 | 0.05-0.09 | 7.4-8.4 | Low ------- Low ———----- Low 
100 100 100 | 95-100 | 25-40 | 10-20 0.6-2.0 | 0.21-0.23 | 5.1-6.5 | Moderate __| Moderate __| Moderate. 
100 100 100 | 95-100 35-60 20-35 0.2-0.6 0.18-0.20 | 5.1-6.0 | High ______ Moderate __| Moderate. 
100 100 100 | 95-100 35-50 20-30 0.2-0.6 0.18-0.20 | 6.1-6.5 | High ______ Moderate ..| Moderate. 
100 100 100 | 95—100 80—40 5—15 0.6-2.0 0.22-0.24 | 4.5-6.0 | Low --_____ High . Moderate. 
100 100 100 | 95—100 50—65 80-40 0.06—0.2 0.12-0.18 | 4.5-6.0 | High ______ High ... Moderate. 
100 100 100 | 95-100 45-55 20-30 0.2-0.6 0.18-0.20 | 5.1-6.0 | High ______ High ----—- Moderate. 
100 100 | 95-100 | 92—100 25-40 11-20 0.6-2.0 0.22-0.24 | 5.6-8.3 | Low _______ Moderate ..| Low. 
100 100 | 95—100 | 95—100 35-45 20-25 0.6-2.0 0.18-0.20 | 4.5-6.0 | Moderate ..| Moderate __| Moderate. 
100 100 | 95—100 | 92-100 25-35 5-15 0.6-2.0 0.20-0.22 | 5.1-6.0 | Low _______ Moderate ..| Moderate. 


constructed across the slope to intercept runoff so that 
it soaks into the soil or flows slowly to a prepared 
outlet. Features that affect suitability of a soil for 
terraces are uniformity and steepness of slope; depth 
to bedrock or other unfavorable material; presence of 
stones; permeability; and resistance to water erosion, 
soil slippage, and soil blowing. A suitable soil for these 
structures provides outlets for runoff and is not diffi- 
cult to vegetate. 


Formation and Classification 
of the Soils 


The five factors of soil formation and their influence 
on the development of soils in Howard County are 
described in this section. Also, the system of soil classi- 
fication is explained, and soil series of soils in Howard 
County are placed in higher categories of this system. 


Factors of Soil Formation 


Soil is produced by soil forming processes acting on 
materials deposited or accumulated by geologie agen- 
cies. The characteristies of the soil at any given point 
are determined by the physical and mineralogical com- 
position of the parent material; the climate under 
which the soil material has accumulated and existed 
Since accumulation; the plant and animal life on and 
in the soil; the relief, or lay of the land ; and the length 
of time the forces of soil formation have acted on the 
Soil material. 

Climate and plant and animal life, chiefly plants, 
are active factors of soil formation. They act on the 
parent material that has accumulated through the 
weathering of rocks and slowly change it to a natural 
body that has genetically related horizons. The effects 


of climate and plant and animal life are conditioned 
by relief. The parent material also affects the kind of 
soil profile that is formed and, in extreme cases, de- 
termines it almost entirely. Finally, time is needed 
for changing the parent material into a soil. It may 
take a long or a short time for a profile to develop and 
thus form a soil, but generally, а long time is required 
for the development of distinct horizons. 

The five factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other 
four. Many of the processes of soil development are 
unknown. 


Parent material 


Parent material is the unconsolidated mass from 
which a soil is formed. The formation or the deposi- 
tion of this material is the first step in the develop- 
ment of a soil profile. The characteristies of the 
material determine the limits of chemical and mineral- 
ogical composition of the soil. In Howard County four 
principal kinds of parent material, alone or in com- 
binations of two or more, have contributed to the 
formation of the soils. These four kinds are residual 
material weathered from bedrock; glacial, or ice de- 
posited material; loess, or wind deposited material; 
and alluvium, or water deposited material. Of lesser 
importance is colluvium, which has been transported 
Short distances downslope by the action of water and 
gravity. 

Residual material, or residuum, has weathered from 
limestone, sandstone, and shale. Residuum from soft 
shale and thinly interbedded limestone is the parent 
material of Norris soils. Mandeville soils also formed 
in the weathered products of silty and clayey shale. 

Glacial parent material composed of clay, silt, sand, 
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TABLE 8.—Interpretations of 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. 
instructions for referring to other series that 


Degree and kind of limitation for— 


Soil series and map symbols 


Septic tank Sewage Shallow Dwellings Sanitary 

: A without 

absorption fields lagoons excavations basements landfill 
Armstrong: 
GaC, Gel cu eee asas Severe: slow | Moderate: Severe: Severe: Severe: 
permeability. wetness; wetness. shrink-swell wetness. 
slope. potential; 
low strength. 
Сайы: Sa Severe: slow | Severe: Severe: Severe: Severe: 
Mapped only with Gara soils. permeability. Slope. wetness. shrink-swell wetness. 
potential; 
low strength. 
Bremer: Br uuu Severe: slow Severe: Severe: Severe: Severe: 
permeability. wetness; wetness. wetness; wetness; ex- 
excess humus. shrink-swell cess humus. 
potential; 
low strength. 

Carlow Ga aaa Se Severe: very | Slight where Severe: wet- | Severe: Severe: sub- 
slow perme- protected ness; subject wetness; ject to flood- 
ability; sub- from flooding. to flooding ; subject to ing; wetness; 
ject to flood- | Severe where too clayey. flooding ; too clayey. 
ing; wetness. flooding is shrink-swell 

common; potential. 
wetness. 

Chariton: Ch ~.----_.-----~---~-----~-- Severe: wet- | Slight where Severe: Severe: Severe: 
ness; slow protected wetness. wetness; wetness. 
permeability. rom flooding. shrink-swell 

Severe where potential; 
flooding is subject to 
rare; wetness. flooding. 

Bdinas- Ed aaa aaa sama Sa Severe: slow | Slight -------- Severe: too Severe: Severe: too 
permeability. clayey; shrink-swell clayey; wet- 

wetness. potential; ness. 
wetness. 

Fatima: Fa -----...---------~-----~--- Severe: sub- | Moderate where | Severe: sub- | Severe: sub- | Severe: sub- 
ject to flood- protected ject to flood- ject to flood- ject to flood- 
ing. from flooding; ing. ing. ing. 

seepage. 
Severe where 

flooding is 

common. 

Freeburg: Fr -------------------------- Severe: sub- | Slight where Severe: sub- | Severe: sub- | Severe: 
ject to flood- protected ject to flood- ject to flood- subject to 
ing; wetness; from flooding. ing; wetness. ing. flooding. 
moderately Severe where 
slow perme- flooding is 
ability. occasional; 

wetness. 
*Gara: i 

СаСы Ое ews ee ee See eee Moderate: Moderate: Moderate: Moderate: Slight ... 
moderately slope. shrink-swell shrink-swell 
slow perme- potential. potential. 
ability. 

(er ib сыс SEEMS TU Ses Se эзлә ы, Moderate: Severe: Moderate: Moderate: Slight -------- 

For Armstrong part, see Armstrong moderately slope. slope; slope; 
series, slow perme- shrink-swell shrink-swell 

ability. potential. potential. 
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Because the soils in such mapping units can have different properties and limitations, it is necessary to follow carefully the 
appear in the first column of this table] 


Degree and kind 
of limitation 
for— Continued 


Suitability as a source of— 


Local roads 
and streets 


Severe: 
shrink-swell 
potential; 
low strength. 


Severe: 
shrink-swell 
potential; 
low strength. 


Severe: 
wetness; 
shrink-swell 
potential; 
low strength. 


Severe: 
wetness; 
subject to 
flooding; 
shrink-swell 
potential. 


Severe: 
wetness; 
frost action 
potential; 
Shrink-swell 
potential. 


Severe: 
shrink-swell 
potential; 
wetness. 


Severe: sub- 
ject to flood- 
ing; frost 
action poten- 
tial. 


Severe:  sub- 
ject to flood- 
ing. 


Moderate: 
shrink-swell 
potential. 


Moderate: 
slope; shrink- 
swell poten- 
tial. 


Soil features affecting— 


Road fill Topsoil 

Poor: low Poor: area 
strength; reclaim. 
shrink-swell 
potential. 

Poor: low Poor: area 
strength; reclaim. 
shrink-swell 
potential. 

Poor: shrink- | Poor: wet- 
swell poten- ness. 
tial; frost 
action poten- 
tial; low 
strength. 

Poor: wet- Poor: wet- 
ness; shrink- ness; too 
swell poten- clayey 
tial; low 
strength. 

Poor: wet- Poor: wet- 
ness; shrink- ness 
swell poten- 
tial. 

Poor: shrink- | Poor: wet- 
swell poten- ness 
tial; wetness. 

Fair: low Good ——-----—-- 
strength. 

Fair: shrink- | Fair: thin 
swell poten- layer. 
tial; wetness. 

Fair: shrink- | Fair: 
swell poten- slope. 


tial. 


Fair: shrink- 
swell poten- 
tial. 


Pond Бишле, ТЕРА 
reservoir ikes, and Drainage Irrigation Н А 
атеаѕ levees diversions 

Slope ------- Shrink-swell Slow perme- Erodes easily; | Erodes easily; 
potential; ability. slope. slow perme- 
erodes ability. 
easily. 

Slope -------| Shrink-swell Slow perme- Erodes easily; | Erodes easily; 
potential; ability. slope. slow perme- 
erodes ability. 
easily. 

Favorable ...| Compressible; | Slow perme- Slow intake Not needed. 
unstable fill; ability. rate; wet- 
shrink-swell ness. 
potential. 

Favorable ...| Shrink-swell Subject to Slow intake Very slow per- 
potential; flooding; rate; wet- meability; 
compress- very slow ness; sub- wetness, 
ible; low perme- ject to flood- 
strength. ability. ing. 

Favorable ...| Compressible; | Slow perme- Slow perme- Slow perme- 
low ability; ability; ability; wet- 
strength. wetness. wetness. ness. 

Favorable ...| Compressible; | Slow perme- Slow intake Not needed. 
shrink-swell ability; rate; wet- 
potential; wetness. ness; slow 
low ` perme- 
strength. ability. 

Seepage ___-- Compressible; | Subject to Subject to Not needed. 
low flooding. flooding. 
strength; 
piping. 

Favorable ...| Compressible; | Subject to Subject to Moderately 
low flooding; flooding; slow perme- 
strength. moderately moderately ability; wet- 

slow perme- slow perme- ness. 
ability. ability. 

Slope .....—— Favorable ...| Slope -___--_ Erodes Erodes easily; 

easily slope. 
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Soil series and map symbols 


Greenton: 


Grundy: GrB, GrC _——----—--------—--—--- 


Gullied land: Gu. 
Too variable to be estimated. 


Hatton: HaB, HaC _——————-—-------------- 
Haynie: Hn ——..--—----------—-----—-- 
Hodge:- HOSS 
Keswick 

ETS кзы. Зы ио „ш л eo ee tees 
LSD: БУЗ Lo dete шешшш о сш 


Mapped only with Lindley soils. 


Severe: 


Severe: 


Severe: 


Septie tank 


absorption fields 


Severe: mod- 
erately slow 
permeability. 


Severe: slow 
permeability; 
wetness. 


Severe: very 
slow perme- 
ability; 
wetness. 


Severe where 
flooding is 
common. 

Slight where 
protected 
from flooding. 


Slight where 


protected 
from flooding. 


Severe where 


flooding is 
frequent. 


slow 
permeability. 


slow 
permeability ; 
slope. 


Moderate: 


slope. 


TABLE 8.—Interpretations of 


Degree and kind of limitation for— 


Sewage 
lagoons 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe where 
flooding is 
common. 

Moderate 
where pro- 
tected from 
flooding; 
seepage. 


Severe: sub- 
ject to flood- 


ing; seepage. 


Severe: 
wetness. 


Severe: 
slope. 


Moderate: 
slope; seep- 
age. 


Severe: 
slope. 


slope _| Severe: 


slope. 


| 


Shallow 
excavations 


Severe: too 
clayey; 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


Severe where 
flooding is 
соттоп; 
subject to 
flooding. 

Slight where 
protected 
from 
flooding. 


Severe: sub 
ject to flood- 
ing; cutbanks 
cave. 


Severe: 
wetness. 


Severe: 
wetness. 


Slight -------- 


Moderate: 
slope. 


Severe: 
slope. 


Dwellings 


GnB, CnC, GnD __--------~---. 


: Sanitary 
without 
basements landfill 

Severe: Severe: too 
Shrink-swell clayey. 
potential; 
low strength. 

Moderate: Moderate: 
wetness; wetness. 
Shrink-swell 
potential. 

Moderate: Moderate: 
shrink-swell too clayey. 
potential; 
wetness; low 
strength. 

Severe where Severe where 
flooding is flooding is 
common; common; 
subject to subject to 
flooding. flooding. 

Slight where Slight where 
protected protected 
from from 
flooding. flooding. 

Slight where Severe: sub- 
protected ject to flood- 
from ing; seepage. 
flooding. 

Severe where 
flooding is 
frequent. 

Severe: Severe: 
shrink-swell wetness. 
potential ; 
wetness; low 
strength. 

Severe: Severe: 
shrink-swell wetness. 
potential; 
wetness; low 
strength. 

Slight -----._ Slight ~~... 

Moderate: Moderate: 
slope. slope. 

Severe: Moderate: 
slope. slope. 


HOWARD COUNTY, MISSOURI 81 


engineering properties—Continued 


Degree and kind 
of limitation 
for—Continued 


Suitability as a source of— Soil features affecting— 


Pond Embankments, 
Local roads ; : F , r 7 , Terraces and 
Road fill Topsoil reservoir dikes, and Drainage Irrigation Р А 
and streets areas levees diversions 

Severe: Severe: Fair: thin Slope ——----- Low strength; | Not needed ..| Slope; mod- Slope; mod- 
shrink-swell shrink-swell layer. shrink-swell erately slow erately slow 
potential; potential; potential ; perme- perme- 
low strength. low strength. compress: ability. ability. 

ible. 

Severe: Poor: low Fair: thin Favorable ...| Shrink-swell Slow perme- Slow intake: Slow perme- 
shrink-swell strength; layer; too potential; ability; wetness; ability; wet- 
potential; shrink-swell clayey low wetness. slow perme- ness. 
low strength; potential; strength. ability. 
wetness. wetness, 

Severe: low Poor: low Fair: thin Slope ___---- Low strength; | Not needed ..| Slope; erodes | Slope; erodes 
strength. strength. layer shrink-swell easily; very easily. 

potential; slow perme- 
compress- ability. 
ible. 

Severe where Poor: frost Good -------- Slope _____-- Low strength; | Not needed ..| Subject to Not needed. 
flooding is action poten- piping; flooding; ex- 
common. tial. erodes cess lime. 

Severe where easily. 
protected 
from flood- 
ing; frost 
action poten- 
tial. 

Slight where Good ~-------- Poor: too Seepage _____| Piping; un- Not needed ..| Droughty; Not needed. 
protected sandy. stable fill. fast intake; 
from flooding. soil blowing. 

Severe where 
flooding is 
frequent. 

Severe: low Poor: low Poor: area Slope -_----. Shrink-swell | Slow perme- Erodes easily; | Slow perme- 
strength; strength. reclaim. potential; ability. slope. ability. 
shrink-swell > erodes 
potential; easily; low 
frost action. strength. 

Severe: low Poor: low Poor: area j Slope ------- Shrink-swell | Slow perme- Erodes easily; | Slow perme- 
strength; strength. reclaim. potential; ability. Slope. ability. 
shrink-swell erodes 
potential ; easily; low 
frost action. strength. 

Slight 22—-—---- Poor: frost Fair: thin Seepage; Compressible; | Not needed ..| Slope; erodes | Slope; erodes 

action layer. slope. low easily. easily. 
strength; 
unstable fill. 

Moderate Poor: frost Fair: slope; | Seepage; Compressible; | Not needed __| Slope; erodes | Slope; erodes 

slope. action thin layer. slope. low easily. easily. 
strength; 
unstable fill. 

Severe Poor: frost Poor: Seepage; Compressible; | Not needed ..| Slope; erodes | Slope; erodes 
slope action. slope. slope. low easily. easily. 

strength; 


unstable fill. 
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Soil series and map symbols 


TABLE 8.—Interpretations of 


Degree and kind of limitation for— 


Septic tank Sewage Shallow Dwellings Sanitary 
+ А without 
absorption fields Jagoons excavations basements landfill 

Ladoga: LaB, LaC --------------------- Severe: Moderate: Slight -------- Moderate: Moderate: 
moderately slope. shrink-swell too clayey. 
slow perme- potential. 
ability. 

Leta: le lll.-2ll 0 0cccdeccllIneulcRel Severe: slow | Moderate Severe: sub- | Severe: Moderate 
permeability ; where pro- ject to flood- wetness; where pro- 
subject to tected from ing; wetness. subject to tected from 
flooding; flooding; flooding; flooding; wet- 
wetness. seepage. shrink-swell ness; too 

Severe where potential. clayey. 
flooding is Severe where 
common; flooding is 
wetness, common. 

*Lindley: 

LnE, LrE3, LsD, LwD3 ————---—-—--—--------- Severe: Severe: Severe: Severe: Moderate: 
moderately slope. slope. slope. slope. 
Slow perme- 
ability. 

oM PC— M Severe: Moderate: Moderate: Moderate: Slight ~---~--- 

For Keswick part of LsC, LsD, and moderately slope. slope; too shrink-swell 
LwD3, see Keswick series. slow perme- clayey. potential ; 

ability. frost action. 

Mandeville: 

MiG Saa Severe: depth | Severe: Slight |... Moderate: Moderate: 

to rock. depth to rock; frost action. depth to rock. 
seepage. 

Мар, MbD isaac Severe: depth | Severe: Moderate: Moderate: Moderate: 

to rock. depth to rock; slope. frost action. depth to rock. 
seepage. 

MSE сег д л sects шышы Severe: depth | Severe: Severe: Severe: Moderate: 

to rock. depth to rock; slope. slope. depth to rock; 
seepage. slope. 

Marion’: Мена a Severe: wet- | Slight -------- Severe: Severe: Severe: 
ness; very wetness. wetness}; wetness. 
slow perme- shrink-swell 
ability. potential. 

Marshall: MhB, MhC ----------------- Slight ~--~- Moderate: Slight -------- Moderate: Slight ~----.-- 

moderate shrink-swell 
permeability; potential. 
slope. 

MeGirk: “МЕС сш ааыа Severe: slow | Severe: Severe: too Severe: Severe: too 
permeability. slope. clayey; wet- shrink-swell clayey. 

ness. potential. 

Menfro: 

MnB, Мас ~~~ Slight ~--.--__ Moderate: Slight .. Moderate: Moderate: 
slope; shrink-swell too clayey. 
seepage. potential. 

MnD, MnD3 2—————————-—-—---—----—-----—- Moderate: Severe: Moderate: Severe: Moderate: 

slope. slope. slope. slope. too clayey. 
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engineering properties—Continued 


Degree and kind 


of limitation 


for— Continued 


Suitability as а source of— 


Soil features affecting— 


Pond Embankments, 
поса Road fill Topsoil reservoir dikes, and 
areas levees 

Severe: Poor: frost Fair: too Favorable ___| Compressible; 
shrink-swell action. clayey. low 
potential. strength; 

shrink-swell 
potential. 

Severe: sub- Severe: Poor: too Seepage ___-- Compressible; 
ject to shrink-swell clayey. low 
flooding; potential; strength; 
shrink-swell low strength. seepage. 
potential; 
low strength. 

Severe: Fair: frost Poor: Slope ___---- Favorable „-- 
slope. action; slope 

shrink-swell 
potential. 

Moderate: Fair: frost Fair: thin Slope —------ Favorable ___ 
shrink-swell action; layer. 
potential; shrink-swell 
frost action. potential. 

Moderate: Fair: frost Good ———--——-- Depth to rock; | Compressible; 
frost action. action. slope; thin layer; 

seepage. seepage. 

Moderate: Fair: frost Good ——------ Depth to rock; | Compressible; 
frost action. action. slope; thin layer; 

seepage. seepage. 

Severe: Fair: frost Good —------- Depth to rock; | Compressible; 
slope. action. slope; thin layer; 

seepage. seepage. 
\ 

Severe: Poor: wetness;| Poor: wet- Favorable ___| Compressible; 
wetness; shrink-swell ness. ow 
shrink-swell potential. strength; 
potential. piping. 

Moderate: Fair: shrink- | Fair: too Moderate Compressible; 
shrink-swell swell poten- clayey. perme- ow 
potential. tial. ability. strength; 

shrink-swell 
potential. 

Severe: Severe: Fair: too Favorable ...| Shrink-swell 
shrink-swell shrink-swell thin. potential; 
potential; potential; compress- 
low strength. low strength. ible; low 

strength. 

Moderate: Fair: shrink- | Fair: thin Seepage; Compressible; 
shrink-swell swell poten- layer. slope. low 
potential. tial. strength; 

unstable fill. 

Severe: Fair: shrink- | Fair: thin Seepage; Compressible; 
slope. swell poten- layer. slope. low 

tial. strength; 


unstable fill. 


83 


Terraces and 


Drainage Irrigation diversions 

Not needed __| Erodes Favorable. 
easily. 

Subject to Slow intake; Not needed. 

flooding; wetness; 
slow perme- subject to 
ability; flooding. 
wetness. 

Not needed ..| Slope ------- Slope; mod- 
erately slow 
permeabil- 
ity; erodes 
easily. 

Not needed ..| Slope .....-- Slope; mod- 
erately slow 
permeabil- 
ity; erodes 
easily. 

Not needed ..| Rooting Depth to rock; 
depth; rooting 
slope; depth; slope. 
seepage. 

Not needed --| Rooting Depth to rock; 
depth; rooting 
slope; depth; slope. 
seepage. 

Not needed ..| Rooting Depth to rock; 
depth; rooting 
slope; depth; slope. 
seepage. 

Very slow Very slow Very slow per- 
perme- permeabil- meability; 
ability; ity; wetness. wetness. 
wetness. 

Not needed -.| Erodes Favorable. 

easily. 

Not needed __| Slow intake; Slow perme- 
wetness; ability; 
slope. erodes 

easily; wet- 
ness. 

Not needed __| Slope; erodes | Erodes easily; 
easily. slope. 

Not needed __| Slope; erodes | Erodes easily; 


easily. 


slope. 
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TABLE 8.—Interpretations of 


Degree and kind of limitation for— 


Soil series and map symbols 


А Dwellings А 
Septic tank Sewage Shallow 5 Sanitar 
: À without y 
absorption fields lagoons excavations basements landfill 
Menfro cont: 
МАЕ SIE aaa a a Severe: slope -| Severe: Severe: Severe: Moderate: 
slope. slope. slope. too clayey. 

Mexico: MoB unum Severe: very | Moderate: Severe: Severe: Moderate: 
slow perme- slope. wetness. shrink-swell wetness; 
ability; potential. too clayey. 
wetness. 

Moniteau: Mu uuu Severe: sub- | Slight where Severe: sub- | Severe: Severe: wet- 
ject to flood- protected ject to flood- wetness ; ness; subject 
ing; wetness; | from ing; wetness. subject to to flooding. 
slow perme- flooding. flooding. 
ability. Severe where 

flooding is 
occasional ; 
wetness. 

Napier: «МаВ tS Slight -------- Moderate: Moderate: Moderate: Slight -------- 

seepage; wetness. wetness. 
slope; excess 
humus. 

Nodaway: Nd ------------------------ Severe: sub- | Severe: sub- | Severe: sub- | Severe: Severe: sub- 
ject to flood- ject to flood- ject to flood- subject to ject to flood- 
ing. ing. ing. flooding. ing. 

Norris: NoE —————----------——-—-—--------- Severe: depth | Severe: Severe: Severe: Moderate: 

Rock land part is too variable to be to rock; depth to rock; depth to rock; depth to rock; depth to rock; 
estimated. slope slope. slope. slope. slope. 

Pershing: РВ, PrC ------------------—- Severe: slow | Moderate: Moderate: Severe: Moderate: 
permeability; | slope. wetness. shrink-swell too clayey; 
wetness. potential. wetness. 

Riverwash: Rw. 

Too variable to be estimated. 

Sarpy: Sa ааа. Slight where Severe: sub- | Severe: sub- | Slight where Severe: sub- 
protected _ ject to flood- ject to flood- protected from|  ject to flood- 
from flooding. | ing; seepage. ing; cutbanks flooding. Ing; seepage. 

Bevere where cave. Severe where 
flooding is flooding is 
frequent; frequent; 
subject to subject to 
flooding. flooding. 

Sharpsburg: ShB, ShC ----------------—- Severe: mod- | Moderate: j Slight .. Severe: Moderate: 
erately slow slope. shrink-swell too clayey. 
permeability. potential. 

Weller: WeB, WeC ~------------------- Severe: slow | Slight |... Moderate: Severe: Moderate: 
permeability. wetness. shrink-swell too clayey. 

potential. 

Winfield: 

МВ WA x nlit cuc eel Im Severe: Moderate: Moderate: Moderate: 
wetness. Slope; seep- wetness. shrink-swell too clayey. 
age; wetness. potential. 
WnD; Wadd) а а а a Severe: Severe: Moderate: Moderate: Moderate: 
wetness. slope. wetness. shrink-swell too clayey. 


potential. 
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engineering properties—Continued 


Degree and kind 


of limitation 
for— Continued 


Suitability as a source of— 


Soil features affecting— 


Pond Embankments, 
тос Toad Road fill Topsoil reservoir dikes, and 
areas levees 

Severe: Fair: shrink- | Fair: thin Seepage; Compressible; 
slope. swell poten- layer. slope. low 

tial. strength; 
unstable fill. 

Severe: Poor: shrink- | Fair: thin Favorable ___| Shrink-swell 
shrink-swell swell poten- layer. potential; 
potential ; tial; frost unstable fill. 
frost action. action. 

Severe: Poor: wet- Poor: wet- | Favorable ...| Compressible; 
wetness; ness. ness. low 
subject to strength; 
flooding; piping. 
frost action. 

Moderate: Fair: low Good ———---—--- Favorable ...| Low strength; 
low strength; strength; piping. 
frost action. frost action. 

Severe: sub- | Poor: frost Good . Seepage . Low 
ject to flood- action. strength. 
ing; frost 
action. 

Severe: Poor: thin Poor: thin Depth to rock; | Thin layer; 
depth torock; | layer; slope; layer; area slope. erodes 
slope. area reclaim. reclaim. easily; hard 

to pack. 

Severe: Poor: shrink- | Fair: area Favorable ___| Compressible; 
shrink-swell swell poten- reclaim; low 
potential. tial. thin layer. strength; 

shrink-swell 
potential. 

Slight where Good ___------ Poor: too Seepage —__-- Piping; un- 
protected sandy. stable fill; 
from flooding. seepage. 

Severe where 
flooding is 
frequent; 
subject to 
flooding. 

Severe: Poor: shrink- | Good ~.------ Favorable ...| Compressible; 
shrink-swell swell poten- low 
potential; tial; low strength; 
low strength. strength. shrink-swell 

potential. 

Severe: Poor: shrink- | Fair: area | Favorable ---| Compressible; 
shrink-swell swell poten- reclaim; low 
potential. tial. thin layer. strength; 

shrink-swell 
potential. 

Moderate: Fair: shrink- | Fair: thin Seepage; Compressible; 
shrink-swell swell poten- layer. slope. low 
potential. tial. strength; 

unstable fill. 

Moderate: Fair: shrink- | Fair: thin Seepage; Compressible; 
shrink-swell swell poten- layer. slope. low 
potential. tial. strength; 


unstable fill. 
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А ET Terraces and 
Drainage Irrigation diversions 
Not needed __| Slope; erodes | Erodes easily; 

easily. slope. 

Not needed ..| Slow intake; Very slow per- 
wetness; meability ; 
slope. wetness. 

Slow perme- Slow perme- Slow perme- 

ability; ability; ability; wet- 
wetness. wetness. ness. 

Not needed ..| Slope ......- Favorable. 

Subject to Subject to Not needed. 

flooding. flooding. 

Not needed ..| Slope; root- Depth to rock; 
ing depth. slope; root- 

ing depth. 

Slow perme- Wetness; Favorable. 

ability; Slow intake. 
slope. 

Not needed ..| Droughty; Not needed. 
fast intake; 
soil blowing. 

Not needed ..| Erodes Favorable. 
easily. 

Not needed ..| Erodeseasily; | Favorable. 
slow intake. 

Not needed ..| Slope; erodes | Slope; erodes 
easily. easily. 

Not needed ..; Slope; erodes | Slope; erodes 


easily. 


easily. 


є 
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gravel, stones, and a few boulders was transported by 
ice action. Much of the material in the glacial till 
mass was moved long distances, but some of it is of 
fairly local origin. Soils of the Armstrong, Keswick, 
and Lindley series formed in glacial material. 

Loess, a silty material transported by wind, is the 
most extensive of the parent materials in the survey 
area. The principal source is believed to have been the 
flood plain of the Missouri River in the period follow- 
ing the retreat of the last glacier. Deepest deposits of 
loess are on the hills bordering this flood plain. Here 
they formed the parent material of Menfro and Win- 
field soils. Further from the source, the windborne 
deposits were shallower and contained more clay. In 
the prairie region of the county, these materials were 
deposited in a setting ranging from moderately well 
drained to poorly drained. Here they formed the parent 
materials of the Sharpsburg, Grundy, and Edina soils. 
On the narrow ridgetops, loessial deposits were thin. 
Hatton soils formed in loess and the underlying glacial 
materials in this setting. 

Alluvium makes up the parent material of all the 
bottom lands in Howard County. Reflecting the diverse 
origins and the varying speeds of flowing water, this 
material varies greatly in texture and in chemical and 
mineralogical composition. Bottom lands along small 
tributary streams are limited to local uplands for their 
source of alluvial parent material. Soils of the Missouri 
River flood plain have as their parent material source 
the vast drainage system of the “Big Muddy." Abun- 
dantly supplied with unweathered minerals, these 
soils, Haynie for example, are very fertile and have a 
high available water capacity. In contrast, Sarpy soils, 
which formed in sandy material washed largely from 
glacial deposits, are infertile and droughty. 


Climate 


Climate has been an important factor in the forma- 
tion of the soils of Howard County. The effect of rain- 
fall and temperature on soil formation continues to 
the present. As a result of climate in past ages, soil 
forming materials were deposited by ice and wind. 
Since that time climate has affected the soils that 
formed in these and other materials. The rate of geo- 
logic erosion varies with the climate, and the shape 
and character of the landforms that make up an area 
are influenced accordingly. Changes in the relative 
abundance and species composition of plant and ani- 
mal life are directed by climatic changes. Present 
climatic conditions favor the growth of trees at the 
expense of prairie grasses. The prairie region in the 
county may be a relic of a more arid climatic cycle, but 
the reasons for its persistence until the time of settle- 
ment are not well understood. 

Higher temperatures and rainfall encourage rapid 
chemical change and physical disintegration. Caleium 
carbonate and other soluble salts are removed by leach- 
ing, and fertility declines. Nearly all the upland soils 
in Howard County show these climatic effects. 

Prominent layers of any kind in a soil, other than 
those formed in alluvium, indicate that chemical 
weathering has been intense. Examples are the clay- 
pans and bleached subsurface layers in Mexico and 
Marion soils and the fragipans in Hatton soils. 


The influence of regional climate on soil formation 
is modified in many places by local conditions. For 
example, in some places shallow Norris soils with 
intermingled rock outcrops form on steep, south fac- 
ing slopes under the influence of à microclimate which 
is warmer and less humid than on the opposite north 
facing slopes where the deeper Mandeville soils have 
formed. 

Climate, then, has greatly influenced the nature and 
degree of weathering in the soils of the county; how- 
ever, it probably did not fully control the growth of 
native vegetation. 


Plant and animal life 


In addition to the mineral matter provided by 
parent material, soils have another important com- 
ponent—organic matter. Plants, animals, insects, 
bacteria, and fungi are important in the formation of 
soils, and their more or less decomposed residue makes 
up the organic fraction of the material. Humus, or 
stable organic matter, is the part within this frac- 
tion that is resistant to further decomposition. It is 
black or brown in color and colloidal in nature. It has 
a capacity to hold and deliver water and nutrients 
to plants that exceeds that of clay, its inorganic coun- 
terpart. The presence of organic matter favorably af- 
fects granulation and tilth and greatly influences soil 
color, especially that of the surface layer. Exceptions 
to this are recent alluvial soils, which owe their color 
to that of the parent material in which they formed. 
The nitrogen supply and, to an extent, the natural 
fertility of a soil are directly related to its content of 
organic matter. 

In the category of plant and animal life, the kind of 
native vegetation—prairie grasses versus forest trees 
—is the factor that has most profoundly influenced 
soil formation in Howard County. Prairie grasses and 
deciduous trees have marked differences in rooting 
habits, life span, and mineral composition, and there 
are significant differences in the micro-organisms and 
animals associated with each. 

Organic matter additions to soils under forest are 
mostly in the form of leaves, twigs, and logs which 
decompose at the soil surface. These materials tend to 
be acid in reaction. This results in forest soils develop- 
ing a very thin dark colored surface layer and leached 
subsurface layer. 

In contrast, organic matter additions to soils under 
prairie grasses are largely due to the yearly death 
and decay of annual and biennial plants. Plant tops 
decompose at the surface, but a large share of this 
material is within the soil in the form of roots at 
various depths. The materials thus added tend to be 
richer in mineral composition than forest residue. As 
a result, soils that formed under prairie grasses have 
a much thicker dark colored surface layer and tend to 
be less acid than their forest counterpart that formed 
in similar parent material. 

Slightly less than half of the survey area has soils 
that formed under prairie grasses. Grundy and Mar- 
shall are the most prevalent of these soils. These soils 
have what can be considered a counterpart that formed 
under forest trees with other factors being approxi- 
mately equal. Thus, Grundy and Marion soils both 
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- formed in loess on gentle slopes. Marshall and Menfro 
soils also have similar settings. The factors of time 
and climate were equal or nearly equal in each case. In 
each of these paired examples, the marked differences 
in the soils are the result of differences in native vege- 
tation— prairie grasses versus forest trees. Lindley 
and Mandeville are examples of the upland soils in the 
survey area that formed under forest and do not have 
counterparts that formed under prairie. 

Micro-organisms, especially bacteria and fungi, play 
an important role in soil formation. They reduce raw 
and partially decomposed organic matter to humus, re- 
leasing plant nutrients in the process. Nodule bacteria 
fix atmospheric nitrogen essential to organic matter 
buildup. 

Earthworms, insects, and burrowing animals have 
a favorable effect on tilth, fertility, and internal drain- 
age. 
The activities of man have had, in a remarkably 
short time, a profound effect on soil formation in 
Howard County. Originally the American Indian lived 
as a part of the natural ecosystem without significantly 
altering it. Alteration began with the first settlers and 
has continued at an accelerating pace. The prairie 
grasses have yielded to the plow. Nearly all the bottom 
lands and many upland areas have been cleared and 
are farmed. Huge machines till the soil and harvest 
the crops. Chemicals are used to fertilize desirable 
plants and to control unwanted plants and insects and 
other pests. Improved varieties of grain and forage 
crops are grown. These changes have helped bring 
about increased production of food, fiber, and timber 
products and a higher standard of living. The net effect 
of man’s activities on soil formation has been adverse, 
however, in terms of sustained productivity. Most of 
the cropland in the county is subject to erosion. Ac- 
celerated erosion continues to reduce the potential of 
Ша soils, but man has the capacity to reverse this 
trend. 


Relief 


Relief, or topography, refers to the lay of the land. 
Relief may be characterized by gradient (degree or 
percent of slope) and by the length, shape, aspect, and 
uniformity of the slopes that make up a landscape. It 
is an important factor in determining the pattern and 
distribution of soils on а landscape because of its in- 
fluence on drainage, runoff, and erosion. . 

Relief varies greatly in Howard County, ranging 
from that of the nearly level Missouri River bottom 
lands to the steep hillsides and vertical cliffs of the 
dissected upland areas. Other things being equal, 
more water enters the soil in areas of nearly level 
soils than in areas of more sloping soils. This water 
penetration intensifies leaching, translocation of clay, 
and other soil forming processes. Over long periods, 
subsoils high in clay content are formed beneath 
bleached subsurface layers. Edina and Marion soils 
show the results of these processes. At the other ex- 
treme are soils that formed on very steep slopes. Here 
runoff is excessive, and the rate of soil development 
is slowed. Removal of weathering products by geologic 
erosion almost keeps pace with the accumulation of 
such products. Norris and Mandeville soils were formed 
under these conditions. 


Time 

Time is necessary for the various processes of soil 
formation to act upon parent materials and form soil. 
The time involved may be very short or very long, and 
the soils of Howard County have a wide range of ages. 

Perhaps the time factor can be best understood by 
considering the extremes. On the one hand we have 
“instant. soils” left behind by flood waters receding 
from the Missouri River flood plain. These are the 
youngest soils of the area; indeed, some are even 
younger than the persons who farm them. Some of the 
recent Hodge, Haynie, Leta, and Sarpy soils on the 
river side of levees are examples. At the other extreme 
are soils that formed in loess in nearly level topography 
at the highest elevations in the survey area. These are 
the “old timers,” the Chariton and Marion soils for 
example. They show their advanced age in a number 
of profile features. The carbonates originally present in 
their parent material have leached to great depths, 
leaving the soils quite acid throughout. Clays have been 
concentrated in distinct subsoil horizons, both by for- 
mation through weathering and through translocation 
by percolating water. Bleached subsurface horizons 
have formed by water tables perched above their im- 
pervious subsoils. All these processes have taken place 
over long periods. 

Most soils in the area are intermediate between 
these extremes in age. Moniteau soils on stream ter- 
races have developed an acid reaction and a clay- 
enriched subsoil. They formed in the same kind of 
alluvium as the “young” Nodaway soils on adjacent 
first bottoms, but in materials which have been in 
place much longer. Thus Moniteau soils can be con- 
sidered “middle aged.” 

The shallow Norris soils that have steep slopes af- 
ford a somewhat different example. The shale from 
which the parent materials formed are far older than 
the oldest soil in the area. But removal of materials 
by geologic erosion almost keeps pace with accumula- 
tion through weathering. Thus these soils are consid- 
ered “young.” 

From the foregoing, we see that the “age” of a soil, 
as expressed in profile characteristics, is not an abso- 
lute function of time, but is rather the result of the 
interaction of the other factors of soil formation over 
periods of time, Thus, in our discussion of time or age, 
we have reintroduced the factors of topography and 
climate. It should be remembered in any discussion of 
soil formation that we separate the various factors 
only for the purposes of study and understanding. No 
such isolation exists in nature. 


Classification of Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to 
see their relationship to one another and to the whole 
environment, and to develop principles that help us to 
understand their behavior and their response to mani- 
pulation. First through classification, and then 
through use of soil maps, we can apply our knowledge 
of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as 
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those used in detailed soil surveys, allow us to organize 
and apply knowledge about soils in managing farms, 
fields, and woodlands; in developing rural areas; in 
engineering work; and in many other ways. Soils are 
placed in broad classes to facilitate study and com- 
parison in large areas such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
readers interested in developments of the current sys- 
tem should search the latest literature available (11, 
18). 

The current system of classification has six categor- 
ies. Beginning with the broadest, these categories 
are order, suborder, great group, subgroup, family, 
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and series. In this system the criteria used as a basis 
for classification are soil properties that are observable 
and measurable. The properties are chosen, however, 
so that the soils of similar genesis, or mode of origin, 
are grouped, The same property or subdivisions of this 
property may be used in several different categories. 
In table 9 the soil series of Howard County are placed 
in four categories of the current system (11). Classes 
of the current system are briefly defined in the follow- 
ing paragraphs. 

ORDER.—Ten soil orders are recognized. The prop- 
erties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
Three exceptions to this are the Entisols, Histosols, 
and Vertisols which occur in many different climates. 


TABLE 9.— Classification of soils 


Series Family Subgroup Order 
Armstrong ------------- Fine, montmorillonitie, mesic ——-------—---—----—---- Aquollic Hapludalfs ~....--_______ Alfisols. 
Bremer ——---------—---- Fine, montmorillonitic, mesic ------------------- Typic Argiaquolls --------------—- Mollisols. 
Carlow! ————------------ Fine, montmorillonitic, mesic == Vertie Haplaquolls = Mollisols. 
Chariton ————------—----- Fine, montmorillonitic, mesic ——-------—----------- Mollic Albaqualfs .-_._-_________ Alfisols. 
Edina -_.---.-----~---- Fine, montmorillonitic, mesic --_----------------- Typic Argialbolls c Mollisols. 
Fatima -__------------- Fine-silty, mixed, mesic ~-------------------—--—- Fluvaquentic Hapludolls ---------- Mollisols. 
Freeburg? |... Fine-silty, mixed, mesic ——---—-—------------------ Aquic Hapludalfs --------------—- Alfisols. 
Gara ES Fine-loamy, mixed, mesic -—---—----—-------------- Mollic Hapludalfs ..... __| Alfisols. 
Greenton ----| Fine, montmorillonitic, mesie ------------------- Aquic Argiudolls 22-22222 Mollisols. 
Grundy ---------------- Fine, montmorillonitic, mesic —- --| Aquic Argiudolls |... Mollisols. 
Hatton ______________-- Fine, montmorillonitic, mesie ————--—-—--—-------—--- Typic Hapludalfs ~--------------- Alfisols. 
Haynie ~---~----------— Coarse-silty, mixed (calcareous), mesic ---—------- оШе Udifluvents --------------—— Entisols. 
Hodge а, Mixed, mesic а en ec Typic Udipsamments ------------- Entisols. 
Keswick? ———-—----------- Fine, montmorillonitic, mesie nu Aquic Hapludalfs --------------—- Alfisols. 
Knox’ асад Fine-silty, mixed, mesic mn Mollic Hapludalfs ---....--_______ Alfisols. 
Ladoga’? ~.-.--~------~-- Fine, montmorillonitic, mesic ——-—----—----------- Mollic Hapludalfs --------------—- Alfisols. 
Leta^ аша Clayey over loamy, montmorillonitic, mesic _______ Fluvaquentie Hapludolls ~-----____ Mollisols. 
Lindley --~------------- Fine-loamy, mixed, mesic uuu Туріс Hapludalfs ..... Alfisols. 
Mandeville ------------ Fine-loamy, mixed, mesic ——-—-----—---------------- Typic Hapludalfs ..... Alfisols. 
Marion ~.------------- Fine, montmorillonitic, mesic ------------------- Albaquic Hapludalfs ....... Alfisols. 
Marshal ........-...-- Fine-silty, mixed, mesic -—-—--------------—------ Typic Hapludolls ---------------- Mollisols. 
Мест oll Fine, montmorillonitie, mesic n Typic Ochraqualfs ~....-.-_--_.__ Alfisols. 
Menfro n Fine-silty, mixed, mesic -----------------------— Typic Hapludalfs |... Alfisols. 
Mexico* cs ues ae Fine, montmorillonitic, mesic ——-—---------------- Udollic Ochraqualfs ~.._-.______-. Alfisols. 
Moniteau ----------~--- Fine-silty, mixed, mesic ——------—---------------- Туре Ochraqualfs .... Alfisols. 
Napier! __________-_--- Fine-silty, mixed, mesic -—-—-—--------------------- Cumulic Hapludolls ........ Mollisols. 
Nodaway* ~.--~.------- Fine-silty, mixed, nonacid, mesic „--------------- Mollic Udifluvents ~--------------- Entisols. 
NOTES asa Loamy, mixed, acid, mesic, shallow ------------—- Typie Udorthents |... Entisols. 
Pershing . Fine, montmorillonitic, mesic ------------------~ Udollie Ochraqualfs Alfisols. 
Sarpy -------- | Mixed, mesic <- -aiea Typic Udipsamments Entisols. 
Sharpsburg? ___________ Fine, montmorillonitic, mesic -—----------------- Typic Argiudolls ______ Mollisols. 
Weller -m Fine, montmorillonitic, mesic __ __| Aquic Hapludalfs __ Alfisols. 
Winfield ~--~- Fine-silty, mixed, mesic unm Typic Hapludalfs --------~-----—- Alfisols. 


1 These soils are taxadjuncts to the series for which they are named in that they are outside the range for the series in these 
characteristics: 

Carlow soils have thicker mollie epipedons than allowed in the range. 

Freeburg soils lack mottles and evidence of wetness directly below the Ap horizon. 

Gara soils have finer textures in the upper part of the argillic horizon, a thinner B2 horizon, and more 5YR mottles than al- 
lowed in the range. А 

Keswick soils have grayer colors in the ПВ23 and IIB3 horizons than allowed in the range. 

Knox soils contain free carbonates above depths of 40 inches that are not allowed in the range. 

Ladoga soils have grayer colors within depths of 30 inches than allowed in the range. 

Leta soils have thicker mollic epipedons and deeper leaching of free carbonates than allowed in the range and are underlain 
by silty clay below depths of 40 inches. 

Mandeville soils contain more clay in the B and C horizons than allowed in the range. 

Marion soils contain more gray colors in the B horizon than are allowed in the range. 

McGirk soils contain less clay in the B horizon than allowed in the range. 

Mexico soils have a more abrupt increase in clay content between the А and B horizon than allowed in the range. 

Napier soils have a thicker mollic epipedon than allowed in the range. 

Nodaway soils lack values of 3 in the color of the Ap horizon and have silty clay below depths of 40 inches that is not allowed in 
the range. 

Sharpsburg soils have darker colors in the upper B2 horizon than allowed in the range. 
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Each order is named with a word of three or four 
syllables ending in sol (Alf-i-sol). 

SUBORDER.—-Each order is subdivided into suborders 
using those soil eharacteristics that seem to produce 
classes with the greatest genetic similarity. The sub- 
orders are more narrowly defined than are the orders. 
The soil properties used to separate suborders are 
mainly those that reflect either the presence or ab- 
sence of a water table at a shallow depth; soil climate; 
the accumulation of clay, iron, or organic carbon in 
the upper part of the solum; cracking of soils caused 

‚ру a decrease in soil moisture, and fine stratification. 
The names of suborders have two syllables. The last 
syllable indicates the order. An example is Udalf (Ud, 
meaning humid, and alf, from Alfisol). 

GREAT GROUP.—Soil suborders are separated into 
great groups on the basis of uniformity in the kinds 
and sequence of soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
carbonates, and other constitutents have accumulated 
or have been removed, and those that have pans that 
interfere with growth of roots, movement of water, or 
both. Some features used are soil acidity, soil climate, 
soil composition, and soil color. The names of great 
groups have three or four syllables and are made by 
adding a prefix to the name of the suborder. An exam- 
ple is Hapludalf (Hapl, meaning simple horizons, ud 
for humid, and alf, from Alfisols). 

SUBGROUP.—Great groups are subdivided into sub- 
groups, one representing the central (typic) segment 
of the group, and others, called intergrades, that have 
properties of the group and also one or more properties 
of another great group, suborder, or order. Other sub- 
groups may have soil properties unlike those of any 
other great group, suborder, or order. The names of 
subgroups are derived by placing one or more adjec- 
tives before the name of the great group. An example 
is Typic Hapludalf (a typical Hapludalf). 

FAMILY.—Soil families are separated with a sub- 
group primarily on the basis of properties important 
to the growth of plants or to the behavior of soils when 
used for engineering. Among the properties considered 
are texture, mineralogy, reaction, soil temperature, 
permeability, soil depth, and consistence. A family 
name consists of a series of adjectives preceding the 
subgroup name. The adjectives are the class names 
for texture, mineralogy, and so on, that are used as 
family differentiae (table 9). An example is the fine- 
silty, mixed mesic family of Typic Hapludalfs. 


Environmental Factors Affecting 


Soil Use 


This section provides facts of interest about early 
settlement and population trends in Howard County 
and about relief and drainage; communications, trans- 
portation, and industry; educational, cultural, and 
recreational facilities; and climate. 


Settlement and Population 


Prior to the first white settlement, various tribes and 
bands of Indians occupied what is now Howard 
County. The Osage, Sac, Fox, Kickapoo, and Pottowat- 


omie were the main tribes that the first pioneers 
encountered and later battled during the events sur- 
rounding the War of 1812. 

Before the Louisiana Purchase in 1808, the area was 
under Spanish rule first, then, French rule. Explorers, 
especially under French charters, came into the Mis- 
sissippi and Missouri Valleys in 1764. They began 
trapping for furs and trading with the Indians of the 
Howard County area before 1800. These French pio- 
neers left their lasting mark in Howard County by 
the naming of the Bonne Femme and Moniteau 
Streams on their maps and trading records. 

Probably the first known landowner was Joseph 
Marie, а Frenchman who settled on a grant of land in 
1800 in what is now Franklin township. After the 
sale of the vast Louisiana territory to the newly born 
United States, other settlers came into the area and 
laid claim to publie lands at the mouth of the Lamine 
River in about July of 1804. Lewis and Clark, on their 
way up the Missouri River to the Great Northwest and 
the Pacific Ocean, stopped at a site near the mouth of 
the Bonne Femme River on June 7, 1804. 

Most of the early explorers came only to trade and 
trap furs, but in 1807 Nathan and Daniel W. Boone, 
sons of the legendary hunter and pioneer, Daniel 
Boone, came to the Howard County area to make salt. 
They started a small settlement at Boone's Lick, a spot 
found by their famous father several years before. 
Their manufacturing site and the salt water springs 
аше now preserved in а small state park west of Boons- 

Oro. 

In 1810 a colony of Kentuckians, about 150 families 
led by Benjamin Cooper, settled in the Missouri River 
bottom lands of what are now the townships of Boone's 
Lick and Franklin. These early settlers survived 
mainly by hunting and fishing, and reported that the 
deer, turkeys, elk, squirrels, rabbits, and partridges 
were so plentiful around their homesites that they 
were forced to kill them in order to save even part of 
their crops. The native forage was reported to be so 
good that their domestic livestock could live without 
being fed by the settlers, even when the ground was 
eovered by snow. Their only use of corn at the time 
was to make bread. 

During the period surrounding the War of 1812 the 
settlers lived in fear of their lives from British- 
inspired Indian raids. Many of the settlers were bru- 
tally massacred, and much of their livestock and other 
belongings were stolen or destroyed. In defense they 
built five small forts, and as a result much of the early 
community life and developments centered around 
these forts. The first cogwheel horse mill was built in 
1815 at one of these forts, and the population grew to 
about 600. In 1816 the first county seat of Howard 
County was established across from Booneville at Old 
Franklin, the site of Coles Fort. The first steamboat to 
venture up the muddy Missouri River as far as Howard 
County stopped at Franklin in May of 1819. The first 
newspaper west of St. Louis was published there. 

To escape the devasting flood experience at Frank- 
lin, a new site for the county seat was selected in 1823, 
and the new town of Fayette came into existence. The 
original Howard County area encompassed much of 
northwestern Missouri, and in 1825 it was reduced to 
its present size and boundaries. 
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By 1836 the village of Glasgow had become the 
prineipal river port for the shipping of the county's 
main exports—apples, tobacco, hemp, wheat, and pork. 
Although the railroads nearly ruined the economy of 
the area, it was later saved by the location of the 
Wabash terminal rail yards at Glasgow and the build- 
ing of a railroad bridge across the Missouri River at 
that point. 

Howard County continued to grow, but it has re- 
mained dominantly rural, and agriculture is still its 
main source of income. Population growth peaked in 
the 1900's and has gradually declined since then to 
the 1970 census figure of 10,561. Some small manufac- 
turing has come into the area but the economic base 
is centered on the harvesting, storage, and shipping of 
corn, soybeans, wheat, and sorghum and a small 
amount of toabacco and tree fruits. The livestock in- 
dustry is becoming more important, and raising beef 
cattle and hogs is the most important enterprise at the 
present. 


Relief and Drainage 


Howard County is completely within one major land 
resource area (3). It is in the Central Mississippi 
Valley Wooded Slopes area. This area consists mainly 
of an old glacial till plain that has been highly dis- 
sected by geologic erosion. The landscape is made up 
of narrow ridgetops and hilly to steeply sloping valley 
sides. Thick deposits of loess cover the areas closest to 
the Missouri River, gradually thinning to the east and 
north where the glacial till occupies the lower parts of 
side slopes. Exposures of the underlying Mississippian 
and Pennsylvanian age bedrock are in small outcrop- 
` pings and escarpments along the more deeply en- 
trenched drainageways and river bluffs. The smaller 
streams have narrow valleys and steep gradients. The 
Missouri River has a nearly level flood plain about 
three miles wide at the widest point. In the northeast- 
ern and eastern parts of the county, small areas of 
flat prairie soils occupy isolated remnants of the old 
broad ridgetops. These areas are very important lo- 
cally for farming. Elevations range from about 400 
feet in the Missouri River flood plain to about 1,000 
feet on the highest ridges of the uplands. 

All of the drainage from Howard County flows into 
the Missouri River. Some of the northeastern parts of 
the county drain westward into the Chariton River 
and some northward into Silver Creek, but eventually 
the water flows into the Missouri River. 

The major tributaries are the Moniteau, Bonne 
Femme, and Sulfur creeks that flow southward directly 
into the Missouri River. Creeks of minor importance 
are the Batts, Greggs, Hurricane, Richland, Salt, 
Coopers, Bartlett, Salt Fork, and Hungry Mother. 
They flow either directly into the Missouri River or 
into one of the other tributaries. 


Communication, Transportation, and Industry 


Weekly newspapers are published in Fayette and 
Glasgow, and a rural farm magazine serving central 
Missouri is printed in Fayette. Telephone service and 
electric power are readily available to both rural and 


city residents. Radio and television reception is good 
in the area. 

Transportation facilities are adequate, and they in- 
clude a good network of county roads, four State High- 
ways, and one Federal Highway. State Highways 8, Б, 
87, and 240 serve the north-south traffic in the central 
and western parts of the county, and State Highway 
124 serves the east-west traffic from east of Fayette. 
U.S. Highway 40 crosses the Missouri River at New 
Franklin and Booneville and serves the bottom lands 
to the east. Two major railroads serve Howard 
County; one line of the Illinois Central-Gulf Railroad 
passes through Glasgow to Armstrong and the north- 
eastern part of the county; the other, the Missouri, 
Kansas, and Texas Railroad, has one line running 
north and south through the center of the county and 
serving New Franklin and Fayette and another line 
from New Franklin to Rocheport and eastward. Some 
shipping is still done by barge and river tugboat, and 
Glasgow is the main port in Howard County. 

Grain, feed, and equipment markets are at Glasgow 
and Fayette. Booneville, across the Missouri River 
from New Franklin, is a major trading center for 
southern Howard County areas. Livestock auctions 
and sales are centered near Fayette, and major mar- 
kets in Kansas City and St. Louis are easily reached by 
trucks. Small manufacturers of wearing apparel and 
steel products are also in Fayette and Glasgow. Some 
strip mining for coal is carried on in small operations 
in the northeast part of the county. 


Educational, Cultural, and 
Recreational Facilities 


High schools are in Glasgow, Fayette, and New 
Franklin, and the county is served by a consolidated 
system of elementary schools. Central Methodist Col- 
lege is in Fayette, and one parochial elementary school 
is conducted by the local Catholic churches. 

The county has limited recreational facilities in one 
small state park and the state controlled Hungry 
Mother and Rudolph Bennett game and wildlife areas 
in the northeastern parts of the county. Old Lake 
Fayette and other small private impoundments of pond 
and lake size waters help to serve some of the local 
needs for water sports and fishing. Some fishing is 
done along the banks of the Missouri River and its 
inland tributaries. 


Climate? 


Fayette, Missouri, is just north of the Missouri River 
in the central part of the State. The terrain immedi- 
ately around Fayette is gently rolling farmland that 
has elevation above sea level close to 800 feet. 

Annual precipitation at Fayette varies from about 
28 inches in а very dry year to about 48 inches in а 
very wet one. Winter precipitation totals are typically 
light, as compared to the total amounts that fall during 
the spring and early summer months. On the average, 
April through August is the period when more than 


* Prepared by JAMES D. McQuiGG, Professor of Atmospheric 
NCE, College of Agriculture, University of Missouri, Co- 
umbia. 
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half of the total annual precipitation can be expected 
to occur. 

Each of the 30 years of weather records from Fay- 
ette (used in the preparation of this section) included 
observations of snowfall. In three of the 30 years less 
than 10 inches of snow fell, and in five of the 30 years 
more than 27 inches fell. The most likely month for 
heavy snow is March. 

During the crop season, there is a tendency for rain- 
fall to be less during July, which is also the time that 
row crops need the largest amounts of water. 

Fayette is subject to large changes of temperature 
from season to season. The fall and winter months 
have the largest day to day variations, while summer 
temperatures change more slowly from one day to the 
next. January and February are the coldest months 
(the all time record low of 26 F? was observed in 
February prior to 1931), but prolonged periods of cold 
temperatures are rare. Ín the period 1931-1960 there 
were 21 Januarys that had at least five days having a 
temperature of 50 F? or more. In that same 30-year 
period there were only five Januarys that had five or 
more days with a temperature of zero or below. 

July is the hottest month on the average. (The all- 
time record of 116 F? was reported in July prior to 
1931.) One would expect to have at least one day with 
a temperature as high as 100 F? in about half of the 
Julys in Fayette. 

Relative humidity and wind data have not been 
recorded at Fayette, but these can be reasonably inter- 
polated from the records of the Weather Bureau Air- 
port Station at Columbia, Missouri. The mean hourly 
wind speed varies from close to 8 miles per hour in the 
summer to nearly 11 miles per hour in the fall, winter, 
and spring. The prevailing wind direction is either 
southerly or southeasterly. 


Temperature and precipitation data are presented in 
table 10. The column “average heating degree-days" 
in table 10 provides à comparative number, or aver- 
age, for calculating relative heating requirements for 
dwellings. Fuel consumption for heating is propor- 
tional to total degree-days; that is, a month that has 
twice as many degree-days as another month requires 
twice as much fuel for heating. 

Probabilities of last freezing temperatures in spring 
and first in fall are presented in table 11. Probabilities 
in а 10 year period are based on previous records of 
freezing temperatures. Separate entries are listed for 
freezing temperatures of 16? or lower, 20? or lower, 
24? or lower, 28? or lower, and 32? or lower. 
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TABLE 10.—Temperature and 


سس 


Temperature Precipitation 
Average 
o ^ " heating Rainfall 
verage verage egree- 
daily daily Average Re Recor d days! 
maximum minimum Average 
°F oF °F °F Inches 

January —— 39.9 20.1 30.0 77 —21 1,082 1.61 
February - 44.4 28.6 34.0 79 —18 875 1.73 
March __---- 53.6 31.2 42.4 85 —10 102 2.58 
April . 66.3 42.9 54.6 91 16 331 3.39 
Маул, 15.8 52.7 64.0 105 29 114 4.60 
June’. S22 5-6 oe 84.5 62.4 73.4 108 38 12 4.47 
July ت‎ 89.7 66.1 11.9 116 48 0 3.47 
August —.---------------- 88.5 65.0 76.7 112 44 2 8.72 
September 82.2 56.2 69.2 104 28 54 3.11 
October ——-—---------------- 71.0 45.5 58.3 97 17 242 2.99 
November 54.2 32.2 43.2 84 1 655 2.21 
December 48.8 24.2 33.7 72 —14 968 1.78 
Year -—-——— Llc 66.1 48.5 58.5 116 —21 5,037 35.66 


? Based on a temperature of 65° Е and computed from average monthly temperatures. These data Show relative heating re- 
quirements for dwellings. Degree-days for a single day are obtained by subtracting the average temperature of the day from 65^ F. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams. J 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 


High 

Base saturation. The degree to which material having base ex- 

change properties 1s saturated with exchangeable bases 

(sum of Ca, Mg, Na, K), expressed as a percentage of the 
exchange capacity. | . 

Bedrock. The solid rock that underlies the soil and other un- 
consolidated material or that is exposed at the surface. 
Caleareous soil. A soil containing enough calcium carbonate 

(commonly with magnesium carbonate) to effervesce (fizz) 


precipitation data 


visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Chert. A very dense, cryptocrystalline, flintlike form of silica 
that breaks with a splintery fracture. It resists decomposi- 
tion and generally remains as inert angular fragments in 
the residual mass. Chert fragments are up to 3 inches in 
diameter. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or ce- 
mented soil grains. The composition of most concretions is 
unlike that of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
а lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable.—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly notice- 
able. 

Plastic. —When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 


Precipitation—Continued 


Average number of days with— 


Rainfall— Snow and sleet Precipitation PMID temperature Minimum temperature 
Continued of 01 inch 
or more 
Maximum Maximum Maximum 90° F 32° F Between 0° F 
for Average for for 0° F and 
24 hours month 24 hours and above and below 32° F and below 
Inches Inches Inches Inches 
1.80 4.3 13.7 10.0 4 0 9 28 2 
1.40 4.3 13.7 12.0 4 0 5 28 1 
2.82 4.7 27.8 10.6 Б 0 2 18 (3) 
3.07 4 4.0 4.0 7 (3) (2) ‚5 0 
2.51 0 (у, [сш soe oe Š E 0 ( Д 0 
.90 0 0”. [есш гы 

108 0 0 ааа 5 16 0 0 0 
8.10 0 0 ا‎ озшщ 6 14 0 0 
3.46 0 О specs B i 0 с) 0 
3.30 0 Qc dcs 
2.10 14 7.5 7.5 4 0 1 16 0 
2.72 4.8 18.0 8.0 4 0 6 25 1 
4.08 19.4 27.8 12.0 64 48 28 118 4 


2 Less than one half day. 
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TABLE 11.—Probability of last freezing temperature in spring and first in fall 


Dates for given probability and temperatures 


Probability 
16°F 20°F 24°F 28° F 32° F 
or lower or lower or lower or lower or lower 
Spring: 
1 year in 10 later than ---------------- March 25 April 3 April 12 April 23 May 3 
2 years in 10 later than -—-------------- March 20 March 28 April 7 April 18 April 28 
Е 5 years in 10 later than _____---------- March 11 March 17 March 29 April 8 April 19 
all: 
1 year in 10 earlier than ------------—- November 11 November 1 October 24 October 8 September 29 
2 years in 10 earlier than ... November 17 November 5 October 28 October 14 October 5 
5 years in 10 earlier than ___________-- November 27 November 14 November 6 October 25 October 17 


monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 


age are recognized: 


Excessively drained.—Water is removed from the soil very 


but high in silt or very fine sand. А fragipan appears ce- 
mented and restricts roots. When dry, it is hard or very 
hard and has a higher bulk density than the horizon or 
horizons above. When moist, it tends to rupture suddenly 
under pressure rather than to deform slowly. 


rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All are 
free of the mottling related to wetness. 


Somewhat excessively drained.—Water is removed from the 


soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 


Well drained.—Water is removed from the soil readily, but 


not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing sea- 
sons. Well drained soils are commonly medium textured. 
They are mainly free of mottling. 


Moderately well drained.—Water is removed from the soil 


somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the 
solum, or periodically receive high rainfall, or both. 


Somewhat poorly drained.—Water is removed slowly enough 


that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 
these. 


Poorly drained.—Water is removed so slowly that the soil is 


saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at or 
near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown un- 
less the soil is artificially drained. The soil is not con- 
tinuously saturated in layers directly below plow depth. 
Poor drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly con- 
tinuous rainfall, or a combination of these. 


Very poorly drained.—Water is removed from the soil so 


slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytic crops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 
moors." 


Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Habitat. The natural abode of a plant or animal; refers to the 
kind of environment in which a plant or animal normally 
lives, as opposed to the range or geographical distribution. 

Horizon, soil. À layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by. soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant 
residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—4A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also Tas 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a 
combination of these. The combined A and B horizons are 
generally called the solum, or true soil. If a soil lacks a 
B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the А or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below 
an А or a B horizon. 

Intensive cropping. Maximum use of the land through the fre- 
quent growing of harvested crops. 

Landscape. All the characteristics that distinguish a certain kind 
of area on the earth's surface and give it a distinguishing 
pattern, in contrast to other kinds of areas. Any one kind 
of soil is said to have a characteristic natural landscape, 
and under different uses it has one or more characteristic 
cultural landscapes. 


First bottom. The normal flood plain of a stream, subject to 


frequent or occasional flooding. 


Flood plain. A nearly level alluvial plain that borders a stream 


and is subject to flooding unless protected artificially. 


Loess. Fine 


Fragipan. А loamy, brittle subsurface horizon low in porosity 
and content of organic matter and low or moderate in clay 


rained material, dominantly of silt-sized particles, 


deposited by wind. 


Mottling, soil. Irregular spots of different colors that vary in 


number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
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abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
0.6 inch); and coarse, more than 15 millimeters (about 0.6 
inch). 

Munsell notation. A designation of color by degrees of the three 
single variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing perme- 
ability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 
to 2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid 
(6.0 to 20 inches), and very rapid (more than 20 inches). 

pH value. (See Reaction, soil). A numerical designation of 
acidity and alkalinity in soil. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is described 
as precisely neutral in reaction because it is neither acid nor 
alkaline. The degree of acidity or alkalinity is expressed 


as— 

pH pH 
Extremely acid... Below 4.5 Mildly alkaline... 7.4 to 7.8 
Very strongly асіа__4.5 to 5.0 Moderately 
Strongly acid... 5.1 to 5.5 alkaline ______---- 7.9 to 8.4 


Medium асій___---- Strongly alkaline-...8.5 to 9.0 
Slightly acid... ---- 6.1 to 6.5 Very strongly 


Neutral ..- 6.6 to 7.3 alkaline ____9.1 and higher 


Residuum (residual soil material). Unconsolidated, weathered, or 
party weathered mineral material that accumulates over 

isintegrating rock. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which enters 
the ground before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. . 

Second bottom. The first terrace above the normal flood plain of 
a stream. 

Second growth (forestry). Forest that originates naturally after 
removal of a previous stand by cutting, fire, or other cause. 
A loosely used term for young stands. 

Silt. As a soil separate, individual mineral particles that range 
jn diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Soil depth. Refers to the depth of the soil profile, including the 
C horizon if present, over bedrock or other strongly con- 
trasting nonconforming rock material. In this survey the 
following classes are used: 


Shallow ._-.---------------_------ 10 to 20 inches 
Moderately deep ~---------------- 20 to 40 inches 
Deep are аа t deu over 40 inches 


Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the А and B horizons. Generally, 
the characteristics of the material in these horizons are 


unlike those of the underlying material The living roots 
and other plant and animai life characteristics of the soil 
are largely confined to the solum. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material Layers in solls that result from the 
processes of soil formation are called horizons; those in- 
herited from the parent material are called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles ad- 
hering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer," or the “Ap horizon." 

Terrace. Ап embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into the 
soil or flow slowly to a prepared outlet without harm. A 
terrace in a field 1s generally built so that the field can be 
farmed. A terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undu- 
lating, bordering a river, a lake, or the sea. А stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 


Tilth, soil. The condition of the soil, especially the soil struc- 
ture, as related to the growth of plants. Good tilth refers to 
the friable state and is associated with high noncapillary 

orosity and stable structure. A soil in poor tilth is non- 
riable, hard, nonaggregated, and difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, 
or one that responds to fertilization, ordinarily rich in 
organic matter, used to topdress roadbanks, lawns, and 


gardens. 

Upland (geology). Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the low- 
lands along streams. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
кена, the water level rises in an uncased bore- 

ole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks 
or other deposits at or near the earth's surface by atmo- 
spheric agents. These changes result in disintegration and 
decomposition of the material. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit read both the description of the mapping unit and the description of 
the soil series to which the mapping unit belongs. In referring to a capability unit read the introduction 
to the section. It provides general information about its management. 


Tree and 
Capability shrub 
unit group 
Map 
symbol Mapping unit Symbol Number 
Br Bremer silt loam---------------------------------------------2----- IIw-2 7 
Ca Carlow silty clay-------------------------------------4------------- IIIw-14 7 
Ch Chariton silt loam------------------------------------------------- IIw-2 7 
Ed Edina silt loam---------------------------------------------------- IIw-2 7 
Fa Fatima silt loam--------------------------------------------------- IIw-1 5 
Fr Freeburg 511% loam, 0 to 3 percent slopes-------------------------- IIw-1 6 
GaC бага and Armstrong loams, 5 to 9 percent slopes-------------------- IIIe-1 1,4 
GaD Gara and Armstrong loams, 9 to 14 percent slopes------------------- IVe-1 1,4 
GcC3 Gara and Armstrong clay loams, 5 to 9 percent slopes, severely 
етодеа----------------------------------------------------------- IVe-4 1 
бав  Greenton silt loam, 2 to 5 percent slopes-------------------------- IIe-5 l 
GnC  Greenton silt loam, 5 to 9 percent slopes-------------------------- IIIe-5 1 
GnD  Greenton silt loam, 9 to 14 percent slopes------------------------- IVe-5 1 
GrB Grundy silt loam, 2 to 5 percent slopes---------------------------- IIe-5 6 
GrC Grundy silt loam, 5 to 9 percent slopes---------------------------- IIIe-5 6 
Gu Gullied 1апа------------------------------------------------------- VIIIe-1 -- 
HaB Hatton silt loam, 2 to 5 percent slopes---------------------------- Пе-4 1 
Нас Hatton silt loam, 5 to 9 percent slopes---------------------------- IIIe-4 1 
Hn Haynie silt 1оай--------------------------------------------------- I-1 5 
Ho Hodge loamy fine sand---------------------------------------------- IIIs-1 1 
KnC Knox silt loam, 5 to 9 percent slopes------------------------------ IIIe-1 4 
KnD3 Knoxjsilt loam, 9 to 14 percent slopes, severely eroded------------ IVe-4 4 
KnE3 "Knox silt loam, 14 to 30 percent slopes, severely eroded----------- VIe-4 4 
LaB Ladoga silt loam, 2 to 5 percent slopes---------------------------- IIe-4 5 
Тас Ladoga silt loam, 5 to 9 percent slopes---------------------------- IIIe-4 4 
Le Leta silty с1ау---------------------------------------------------- IIw-2 6 
LnE  Lindley loam, 14 to 30 percent slopes------------------------------ VIe-4 1 
LrE3 Lindley clay loam, 14 to 30 percent slopes, severely eroded-------- VIIe-7 1 
LsC Lindley and Keswick loams, 5 to 9 percent slopes------------------- IIIe-4 1 
LsD Lindley and Keswick loams, 9 to 14 percent slopes------------------ IVe-4 1 
LwD3 Lindley and Keswick clay loams, 9 to 14 percent slopes, severely 
егодед----------------------------------------------------------- VIe-7 1 
MaC Mandeville silt loam, 5 to 9 percent slopes------------------------ IIIe-4 2 
MaD  Mandeville silt loam, 9 to 14 percent slopes----------------------- IVe-4 2 
MaE Mandeville silt loam, 14 to 30 percent slopes---------------------- VIe-7 2 
MbD3 Mandeville silty clay loam, 9 to 14 percent slopes, severely 
етодеа----------------------------------------------------------- VIe-7 2 
Mc Marion silt loam--------------------------------------------------- II Iw-2 7 
MhB Marshall silt loam, 2 to 5 percent slopes-------------------------- IIe-1 5 
MhC Marshall silt loam, 5 to 9 percent slopes-------------------------- IIIe-1 4 
МКС McGirk silt loam, 5 to 12 percent slopes--------------------------- IIIe-2 6 
MnB  Menfro silt loam, 2 to 5 percent slopes---------------------------- IIe-1 5 
MnC  Menfro silt loam, 5 to 9 percent slopes---------------------------- . IIIe-1 4 
MnD  Menfro silt loam, 9 to 14 percent slopes--------------------------- IIIe-1 4 
MnD3 Menfro silt loam, 9 to 14 percent slopes, severely eroded---------- IVe-4 4 
MnE  Menfro silt loam, 14 to 30 percent slopes-------------------------- VIe-1 4 
MoB Mexico silt loam, 2 to 5 percent slopes---------------------------- Ile-5 6 
Mu Moniteau silt loam------------------------------------------------- IIIw-2 7 
NaB Napier silt loam, 2 to 5 percent slopes---------------------------- IIe-1 5 
Nd Nodaway silt 1оай-------------------------------------------------- IIw-1 5 
NoE. Norris-Rock land complex, 10 to 30 percent slopes------------------ VIIe-8 5 
PrB  Pershing silt loam, 2 to 5 percent slopes-------------------------- IIIe-5 6 
PrC Pershing silt loam, 5 to 9 percent slopes-------------------------- IIIe-5 6 


Rw Кїуетиа$---------------------------------------------------------- VIIIs-1 


GUIDE TO MAPPING UNITS--Continued 


Tree and 
Capability shrub 
unit 
Map 
symbol Mapping unit Page Number 
Sa Sarpy sand---------------------------------------------------------- 44 1 
ShB Sharpsburg silt loam, 2 to 5 percent slopes------------------------- 45 5 
ShC Sharpsburg silt loam, 5 to 9 percent slopes------------------------- 45 4 
WeB Weller silt loam, 2 to 5 percent slopes----------------------------- 46 5 
WeC Weller silt loam, 5 to 9 percent slopes----------------------------- 47 4 
WnB Winfield silt loam, 2 to 5 percent slopes--------------------------- 47 5 
WnC Winfield silt loam, 5 to 9 percent slopes--------------------------- 48 4 
WnD Winfield silt loam, 9 to 14 percent slopes-------------------------- 48 4 
WnD3 Winfield silt loam, 9 to 14 percent slopes, severely eroded--------- 48 4 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
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orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
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SOIL ASSOCIATIONS 


Grundy-Greenton-Sharpsburg association: Gently sloping to strongly 
EE ا‎ deep, moderately well drained and somewhat poorly drained 
lon oeae a dominantly moderately fine textured and fine textur- 
subsoi 


ЭЭ Winfield-Lindley-Mandeville association: Gently sloping to steep, deep 
dis YZ and moderately deep, well drained and moderately well drained soils 


7 д, І РЕВ а J that have а dominantly moderately fine textured subsoil 


-— Menfro-Lindley-Norris association: Gently sloping to steep, deep and 
ZZ shallow, well drained soils that have a dominantly moderately fine tex- 
“| tured subsoil 
Lindley-Hatton-Mandeville association: Gently sloping to steep, deep 
to shallow, well drained and moderately well drained soils that have a 
dominantly moderately fine textured and fine textured subsoil 


== Knox-Marshall association: Gently sloping to steep, deep, well drained 
soils that have a moderately fine textured subsoil 


Gara-Weller-Ladoga association: Gently sloping to strongly sloping, 
deep, mainly moderately well drained soils that have a MUN ine 
textured and fine textured subsoil 
Leta-Haynie-Hodge association: Level to nearly level, deep, well 
drained and somewhat poorly drained soils that have stratified, coarse 
textured to fine textured material below the surface layer 
Nodaway-Fatima-Bremer association: Level to nearly level, deep, mod- 

2 $ erately well drained and poorly drained soils that have a stratified, 
( / LZ A y^ moderately fine textured and medium textured subsoil 
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more fhan one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL CONSERVATION SERVICE MISSOURI AGRICULTURAL EXPERIMENT STATION 


HOWARD COUNTY, MISSOURI 


CONVENTIONAL SIGNS 


SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 


The first capital letter is the initial one of the soil name. The lower case letter that follows separates mapping units having names 
that begin with the same letter except that it does not separate sloping or eroded phases. The second capital letter indicates the class 
of slope. Symbols without a slope letter are those with a slope range of 0 to 2 percent or they are for land types with a considerable 


range of slope. A final number 3 in the symbol indicates that the soil is severely eroded. 


SYMBOL 


Bremer silt loam 


Carlow silty clay 
Chariton silt loam 


Edina silt loam 


Fatima silt loam 
Freeburg silt loam, 0 to 3 percent slopes 


Gara and Armstrong loams, 5 to 9 percent slopes 

Gara and Armstrong loams, 9 to 14 percent slopes 

Gara and Armstrong clay loams, 5 to 9 percent slopes, severely eroded 
Greenton silt loam, 2 to 5 percent slopes 

Greenton silt loam, 5 to 9 percent slopes 

Greenton silt loam, 9 to 14 percent slopes 

Grundy silt loam, 2 to 5 percent slopes 

Grundy silt loam, 5 to 9 percent slopes 

Guilied land 


Hatton silt loam, 2 to 5 percent slopes 
Hatton silt loam, 5 to 9 percent slopes 
Haynie silt loam 

Hodge loamy fine sand 


Knox silt loam, 5 to 9 percent slopes 
Knox silt loam, 9 to 14 percent slopes, severely eroded 
Knox silt loam, 14 to 30 percent slopes, severely eroded 


Ladoga silt loam, 2 to 5 percent slopes 

Ladoga silt loam, 5 to 9 percent slopes 

Leta silty clay 

Lindley loam, 14 to 30 percent slopes 

Lindley clay loam, 14 to 30 percent slopes, severely eroded 

Lindley and Keswick loams, 5 to 9 percent slopes 

Lindley and Keswick loams, 9 to 14 percent slopes 

Lindley and Keswick clay loams, 9 to 14 percent slopes, severely eroded 


Mandeville silt loam, 5 to 9 percent slopes 

Mandeville silt loam, 9 to 14 percent slopes 

Mandeville silt loam, 14 to 30 percent slopes 

Mandeville silty clay loam, 9 to 14 percent slopes, severely eroded 
Marion silt loam 

Marshall silt loam, 2 to 5 percent slopes 

Marshall silt loam, 5 to 9 percent slopes 

McGirk silt loam, 5 to 12 percent slopes 

Мепіто silt loam, 2 to 5 percent slopes 

Menfro silt loam, 5 to 9 percent slopes 

Menfro silt loam, 9 to 14 percent slopes 

Menfro silt loam, 9 to 14 percent slopes, severely eroded 
Menfro silt loam, 14 to 30 percent slopes 

Mexico silt loam, 2 to 5 percent slopes 

Moniteau silt loam 


Napier silt loam, 2 to 5 percent slopes 
Nodaway silt loam 
Norris-Rock land complex, 10 to 30 percent slopes 


Pershing silt loam, 2 to 5 percent slopes 
Pershing silt loam, 5 to 9 percent slopes 


Riverwash 


Sarpy sand 
Sharpsburg silt loam, 2 to 5 percent slopes 
Sharpsburg silt loam, 5 to 9 percent slopes 


Weller silt loam, 2 to 5 percent slopes 

Weller silt loam, 5 to 9 percent slopes 

Winfield silt loam, 2 to 5 percent slopes 

Winfield silt loam, 5 to 9 percent slopes 

Winfield silt loam, 9 to 14 percent slopes 

Winfield silt loam, 9 to 14 percent slopes, severely eroded 


Well, oil or gas 
Forest fire or lookout station... 


Breakwater, jetty 


Small park, cemetery, airport. ... 


Land survey division corners ... 


DRAINAGE 


Streams, double-line 


Canals and ditches 


Lakes and ponds 


Drainage end or alluvial fan 


RELIEF 


Escarpments 


vvvvvve vvv YYY Y YVYyy, 


ML үүүүүүү 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
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HOWARD COUNTY, MISSOURI NO. 1 


This map is compiled on 1972 aerial photography by the U.S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


T. 51N. 


Welcome Page 


410 000 FEET 


402 000 FEET R. 17 W. 


(Joins sheet 11) 


3000 AND 5000-FOOT GRID TICKS 


(Joins sheet б) 


Manuscript 


HOWARD COUNTY, MISSOURI 


SHEET NUMBER 1 


R. 17 W. | в. 16W. 


(Joins sheet 2) 


430 000 FEET 


] Mile 


— —Àz (С) 


5000 Feet 


3000 2000 1000 0 
Scale 1:20000 


4000 


5000 


Index Map Welcome Page Manuscript 


©) HOWARD COUNTY, MISSOURI — SHEET NUMBER 2 


(Joins sheet 1) 430 000 FEET 
LZ OW —— 


5000 Feet 


20000 


000 
Scale -1 


| 
Ч 
| 
| 
і 
| 
i 
j 
: 
| 


3 
E 
| 
zi 
= 3 
og 
=? 
o“ a 
2 
= 
O а 
2d 
GE 
ij 
? { 
E 
E 
H 
: 
H 
Ё 


410 000 FEET KnE3 "(Joins sheet 6) 


900064 eres 


©) 2 --— —— 1024 0006 0001 


әпи I 


450 000 FEET 


SHEET NUMBER 3 


a 
2 
o 
o 
Eh 
z 


COUNTY, 


HOWARD 


GaC ShC 


Manuscript 


435 000 FEET 


(Joins ‘sheet 7) 


Welcome Page 


£ ‘ON IYNOSSIW ‘'ALNNOD GYVMOH 
peuoqgisod Asyewixosdde әзе ‘MOUS р '$бзәшоэ UOISIND pue pue SYI pu3 ajeuipioo?) 
"Salouede Sune1adooo pue Bes UCGEAIBSUOD yos Hyny jo jusuruedag ‘Sf aui Aq KudeJSoyoud jeuse z/61 uo дәрдшоз sı dew su; 


Index Map 


pauoqisod Ajeseuuxoadde әле ‘umoys ji “529202 uoisiwp PU] pue Syon PUT ayeupioo?) 
-saua8e Зидезәбоо pue әділзәс̧ иопелә$иог) pos 'sumn2uBy jo jueuruedeg ‘S'N әш Ag AudeiSo;0qd jeuse 2/61 UO рәрбшоо s: беш эц | 


РОМ IYNOSSIW ‘ALNNOD Q3VMOH 


nE 


1334 000 592 1 


475 000 FEET 


ч 

a 

ш 

с 

5 

ЕЙ 

= 

= 

ud 

| ul 

| X 

| o 

| 

E 

d 

o 

СО. |> 

u А 

O IÈ 

| Z 
© |5 Я 
= |6 8 
Сы а : 
С E E 

> |5 

O 

e n 


Welcome Page 


15 W. 


i 
t 


R.16W. | К. 


7455 000 FEET 


1924 0006 0 0001 0002 000€ 000# 0005 


Index Мар 


әни 1 0 и х % I 


CO0 ә|ез$ 


(=) Z 7334 0006 0001 0002 000€ 000v 0005 


әни T 0 % * % I 


SHEET NUMBER 5 


MISSOURI 


= 
ч 
=“ 
с 
= 
о 
Lond 
a 


HOWARD COUNTY 


Manuscript 


Welcome Page 
(Joins sheet 9) 


S ‘ON IHNOSSIW ‘ALNNOD QNVMOH 
peuorusod Aayewixcudde әзе 'uwous р ‘зашо иокамр pue pue SYI PUB aieurpjoo? 
“ѕәєоџәЗе Яице;әдооо pue JANIS uoneAesuor) pos 'anynauSy jo jusum;edag “S'N eui Aq AydesBojoyd jeuee 2/61 uo papduio» si dew ЕТП 


Index Мар 


pauonisod Ayeuixo)cde әзе "uwous j 'єзәшоэ LOISIN pue pue 5454 pu8 sjeurpioc 
sai3Lo8e Sunejadooo pue azas ucneAiesuo:) yos ‘aunynoudly jo jueuniedaq ‘S'N eut Аа AydesBojoyd jeuse 2/61 uo рәрашоо si dew siu j 


9 ON INNOSSIW ‘ALNNOD GYVMOH 


Nesl | NIS 1 (4 їәәцѕ зиюг) 


430 000 РЕЕТ 


(Joins sheet 2) 
(Joins sheet 12) 


R. 17 W. |, К. 16 W. 


o 
a 
ш 
a 
= 
=) 
z 
LT 
ш 
ul 
x= 
n 


MISSOURI 


HOWARD COUNTY, 


Manuscript 


410 000 FEET 


Welcome Page 


(1 4204s Чәѕш suror) 
00002: T- 3129S 
0 0001 0002 


әни I 0 х 


1923 0008 


Index Мар 


00002: t 9je»s 


1824 0006 0001 


E 0 
(8 кнр ч ѕшог) 2 — : 1334000 сег Т 


d > 
— 


450 000 FEET 


(Joins sheet 13) 


(Joins sheet 3) 


SHEET NUMBER 7 


MISSOURI 


Z 
=) 
Q 
© 
© 
[ra 
< 
z 
o 
x 


Manuscript 


435 000 FEET 


Welcome Page 


1334 000 0921 NESL | NIS'1 


L'ON IHNOSSIW 'ALNDnOO GYVMOH 
pavomsod Ajajeunxoudde әле 'uwous ji 'зәшоо uoürSiwp PUR pue SHIG PLB a}eusp000 
sa2uese Sugeiedooo pue s3vues иоцеләзиог) 105 'aamnausy jo jusumiede( ‘Sf eui Aq AydesBoyoud [guae г / GT uo perduioo si dew эщ 


Index Map 


Pauogisod Ajayeuucadde se "uwous p 'єзәшоэ voisiup pue рше syay PUB ayeurpaoo 
ЅәгэцәЯе Sugejadoo2 pue әзмзәс uongAasuo jos ‘anny jo jusuniedeg S f эці Aq Kude;Soroud jense z; GT uo раібшоо si dew Siu | 


8 ‘ON INNOSSIW ‘ALNNOD QBHVMOH 


Nesl | NISL 
1334 000 Ste T 


5 


475000 FEET Ls 


oo 
с 
ш 
tn 
z 
2 
z 
- 
ш 
ш 
ms 
n 


MISSOURI — 


COUNTY, 


Manuscript 


HOWARD 


(Joins sheet 4) 


(Joins dest 14) 


Welcome Page 


R.16W. | R. 15W. 


455 000 FEE 


1333 000 SEZ T 
00002: T- әјеэѕ 
1924 0005 0 0001 


کک کے گے ee‏ 


әни I 0 % I 


Index Map 


1a 
— 00002:1 eos —— 


әпи T A 
z 
ч 


1333 000 SEZ I 


HaC, LsC 
500 000 FEET 


(Joins sheet 5) 
NoE (Joins sheet 15) 


SHEET NUMBER 9 


MISSOURI 


z 
ч 
= 
с 
=} 
о 
E 
с 


HOWARD COUNTY, 


Manuscript 


480 000 FEET 


Welcome Page 


1334 000 Sez I 
‘NZS 1 | NISL 


6 ‘ON IHNOSSIW ‘ALNNOD QNVMOH 
peuogrsod Ayeuioadde әзе "uwous j! 90)02 UOISAIP pue) pue SHAN рий ajeuipuoo 
‘sarua3e Sung;adooo pue әләс̧ uongiuesuo jos 'amnausy jo jusuq;edeQ ‘S'N eui Aq KudeiBoyoud reuse 21610 решо а йаш siu] 


Index Map 


pauoiysod Ajeyewixodde азр 'uwous jı 's18009 uos; wp pue| pue 524 pus ajeuip)o0o0 
хәоиәЗе 3ungiadooo pue әгә uoge^Jesuoo fios ‘әзпупои9у jo ұшәшдедәд “SN 34} Aq AydesZojoyd jeuse zz 61 vO parduioo si dew siu | 


Ol “ON IHNOSSIW ‘ALNNOD QHVMOH 


NESL | NIS '1 


525 000 FEET 


10 


SHEET NUMBER 


x 
ә 
o 
Ф 
ped 
= 


HOWARD COUNTY 


Manuscript 
(Joins sheet 16) 


Welcome Page 


(s) | (612945 ѕшог) 
00002: T- 3129S 
0 0001 0002 000€ 000? 0005 


0006 1924 
M‏ ڪڪ س کے z-a‏ © 


aN t 0 % * * I 


Index Map 


1923 0006 


әни I 


405 000 FEET 


t, sheet 1) 
(Joins sheet 17) 


(Joins inse 


SHEET NUMBER 11 


395 000 FEET 


o 
o 
2 
= 


1334 000 SEZ Т 


COUNTY 


(zz iays suo) | (zz 4004s swor) 
1334 000061 Li 


HOWARD 


380 000 FEET Î - 


Manuscript 


R. 19W. | R. 18W. 


Welcome Page 


375 000 FEET 


ll ‘ON IHNOSSIW ‘ALNNOD GYVMOH 
peuonisod Ajayeunxcadde әле 'UMOYS џ 'взашоэ uoisiwp рое! pue syoq pus әүгшрлоо2 
sar uae Зицеғәбосо pue SIAS uoneAJesuo? jos *auminauSy jo шәшџесәс Sn eu Aq AudeiBoyoud jeuse z GT uo рэрішоо si dew sy 1 


Index Map 


seuaSe Sunesadoos pue 33J3 uoeAiasuo) нос 'aim/nousy jo шәшиедәп “S'N әчі Aq Kudeisiojoud jeuae 2,61 Uo раџбшоо si беш si | 


Zi ‘ON IMhOSSIW ‘ALNNOD Gd VMOH 


425 000 FEET 


16 W. 


R.17W. | R. 


SHEET NUMBER 12 


[ra 
= 
o 
eo 
9» 
> 


HOWARD COUNTY 


Manuscript 


410000 FEET - 


Welcome Page 


(Joins sheet 18) - 


(11 ays suior) 


00002: I- 3129S 
3334 0006 0001 


کڪ ڪڪ ص ڪڪ 


әни 1 0 % K % I 


Index Map 


Index Map Welcome Page Manuscript 


HOWARD COUNTY, MISSOURI SHEET NUMBER 13 


NoE ‘Joins sheet 7, 
430 000 FEET Е (Joi ) 


1235 000 FEET 


5000 Feet 


(Joins sheet 14) 


2. 5. __ 


g 
i 
i 
[ 
| 
3E 
£85 
ЕТА 
$$ 
LO SM 
Е < 
HE 
ig 
“ЗО 
dr. 
TE 
aL 
ij 
5 
3 
E 
8 
ع‎ 


(Joins sheet 19) 450 000 FEET 


peuotysod Ајауринхозаар азе 'uwous ji 75724402 UOISINP puer pue s434 PUT sjeupaoo)) 
'saiuaBe BuijeJadooo pue aaas uoreAjasuo; pos 'aumpnoausy 19 jueugiedag ^S [| әш Aq Audejfojoud jeuse 2 / 61 чо рәрдшоо Sı dew siu 1 


VL "ОМ IHHNOSSIW ‘ALNNOD GHVMOH 


1334000 062 L |. (gg жек ило). ЧЕНИ 


475 000 FEET 


ч 
et 
ac 
ш 
a 
z 
2 
z 
= 
ul 
ul 
d 
[77] 


MISSOURI 


COUNTY, 


Manuscript 


HOWARD 


(Joi pe 20) 


(Joins sheet 8) 


Welcome Page 


В. 16 W. | В. 15W. 


334 000 0221 
(£1 ғәәц= шог) X 


0000Z: 1- 8189S 
0 0001 


Index Map 


0 


0000771 9je»s 


1924 0005 0001 


.— 1334000022 1 


500 000 FEET 


(Joins sheet 21) 


(Joins sheet 9) 


SHEET NUMBER 15 


MISSOURI 


=F 
ч 
“m 
ac 
z 
[Ту] 
= 
o 


HOWARD COUNTY, 


Manuscript 


Welcome Page 


Çl ‘ON IHNOSSIW 'ALNNOD GYVMOH 


pauodisod Ajeyeunoidde әзе имоц$ ji si9uJ02 UCISIAID pue] pue SYI рий ejeurpioo?) 
'saiauaBe Bugejadoo2 pue SMAS иоцемәзиог) jos 'aumnouBy jo jueumiedeq -S'N eui Aq AydesBojoud [eee 2 / БТ uo papduioo sr беш su | 


Index Map 


Welcome Page Manuscript 


Index Map 


pauonisod Ajeyeuixo;dde ase 'uwous p 'взәшоэ иокамр puej pue уоп ри? sjeupuoon 
'sauasie Buqesedoo2 pue aavuas uoge/uasuo) jos ‘anny jo jusuniedag “S'N Su) Aq Aydewdojoyd jeuse 2/ БТ uo pejduico si dew siu p 
91 "ON IUNOSSIW ‘ALNNOD QHVMOH 


13340006121 ‘NIG `1 


- 
ш 
ш 
- 
e 
8 
о 
g 


(Joins lower left) 


E 
|! e 
жаб. 

1334 000 90 1 


© 
Lon] 
т 1334 000 OEZ 1 NISL 
с 
= 
2 H 
z In: 
j= 8 
ш “[ 
ш му 
zz 
o 
| 
с 
=> 
o 
©? 
e 
> 
z 
= 
[o] 
о 
a 
a 
< 
= 
o 
Е 
= 
= 
BÀ 
o 
S 
3 
* 
3 
A. al. | : “=” imm 
($1 199us suror) oa 1333 000 022 1 
00002: I- 8189S 
1934 0005 0 0001 000z 000€ 000% 0008 
ڪڪ ی‎ e کک‎ 
(©) z әпи 1 0 % * x 1 


Be 


(Joins inset, sheet 31) 


501 O0OFEETÎ — — 


505 000 FEET 


(Joins upper right) 


O000€t BIBS 


1924 0006 0001 


әпи I 0 
(81 taays surof) 


(Joins sheet 1 1) KnD3 


(Joins sheet 22) 


KnD3 


SHEET NUMBER 17 


MISSOURI 


L 


= 
N 
— 
a 
= 
со 
= 
єй 


HOWARD COUNTY 


Manuscript 


Welcome Page 


NISI | NOS 


LV "ON 15005510 ‘ALNNOD GYVMOH 
pauoqisod Ajyeunxoudde азе *uwous y ‘SUJO uorsiwp рие| pue SYN PUB ayeusps00D 


"saiouase Sugeredooo pue AAS uoneAiSsuo?) nos *enpnousy jo jueueda( "S гү әш Aq KudejSojoud jesse Z/ GT uo peyduico si deu Sy) 


Index Map 


peuonisod Аәдешихоз0де әзе ‘имоц ji “5790202 uarsiup puer pue Syd] pus sjeurp;oo) 
sai ualle Sugeiadooo pue әдә иоцелмә$иогу pios "aimqnauBy jo шәшредәп ^S (1 эці Aq AydevBojoyd jeuse 2 / 6T uo pepduio si беш siu | 


8L'ON IHNOSSIW ‘ALNNOD GYVMOH 


425 000 FEET 


R.17W. | R.16W. 


oo 
et 
с 
ш 
a 
> 
2 
e 
= 
ш 
ш 
т 
o 


MISSOURI 


Manuscript 
HOWARD COUNTY, 


(Joins sheet 23) 


Welcome Page 


(Joins sheet 12) 


(21 1994s suror) 


00002: T- 329S 
3923 0005 0 


Index Map 


БИ 0 


000021 ejes 


3834 0006 000 I 


T 
1333 000 $02 1 
^ 


(Joins sheet 13) 


(Joins sheet 24) 


SHEET NUMBER 19 


» rsen Song e 


MISSOURI 


= 
ке, 
o 
© 
© 
[ra 
< 
= 
© 
Т 


Manuscript 


Welcome Page 


430 000 FEET 


NISL | "'NOS 1 


61 “ON IXNOSSIW ‘ALNNOD QNVMOH 
pauonisod Aateunxodde әзе "uwous р "SJBWOD ио'бумр NUE) pue SYI pus sieuipJoon) 
saua8e Bunesedoos pue a2wies иоцелзәзшог) pos 'eunyn2usy jo jusuredeg SN әш Ag Ацае:Зозоца juae 2/61 uo рорішоо si dew siut 


Index Map 


eii A] NPI e ۷ 


peuotusod Ajsjeunxosdde әле *uwous Ji 5290402 uorsiwp рие pue 524 рий azeUIDI00D 
saiduade Suneiadoo2 pue әзмшәс uorneAjasuo? Jos 'samnau&y jo шәшыейәп 'S f) eu Aq AudeJ8ojoud jeuee 2/61 uo рәрашоо si dew Siu | 


13320008121 'NIS 1 1 'NOS 1 sutor) 


475 000 FEET 


SHEET NUMBER 20 


a 
2 
o 
o 
Vo 
> 


m AE ME. duin 
Ty rex 


рМ ў 
CC 


Manuscript 
HOWARD COUNTY, 


(Joins sheet 25) 


455 FEET 


Welcome Page 
(Joins sheet 14) 


R.16W. | R.15W. 


OOOOEZ: T- aes 
0 0001 


3924 0006 


әни I 0 


Index Map 


(91 ғәәцѕ “yasu! ѕшог) 


500 000 FEET 


(Joins sheet 26) 


(Joins sheet 15) 


SHEET NUMBER 21 


MISSOURI 


= 
ч 
lal Е 
o 
z 
[12] 
~ 
c 


HOWARD COUNTY, 


Manuscript 


Welcome Page 


13320005121 " ёс Ф 
NIS'1| NOS 1 


lz "ОМ IYNOSSIW 'ALNNOD GHYMOH 
pauoqisod Kjayeunxo)dde эзе 'UMOYS џ 'si9u402 UOISIND риву pue sX2q pus sjeurpaoo? 


ѕәгошәЗе Surje;adooo pue SIAS uoneAmsuo?) pos *aumyna3usy jo 3uaun;edeg S'N әці Aq AudeiSojoud jeuse 2/61 uo pepduoo si deu вц) 


Index Map 


"peuogisod Ajeyeuixcadde ae 'uwous ji 's19u402 LOISINP pue] pue syag pus ayeurpioo;) 
saiuade Suqesadoos pue a3/ues иоцеләѕиод рос "aamjnausy yo jususpedag ‘S'N әш Aq AydesBojoud jeuse 2/61 uo payduwioo = dew siu i 


CC “ON IHNOSSIW ‘ALNNOD GYVMOH 


(ez 199us suror) 


405 000 FEET 


(Joins sheet 27) 


(Joins sheet 17) 


NUMBER 22 


Гаа 
ш 
ы 
т 
n 


MISSOURI 


HOWARD COUNTY, 


Manuscript 


Welcome Page 


is й 
(1 1 teeys ‘şesur surof) 
00002:1۰ әјео5 
3924 0005 0 0001 


80 ڪڪ 


әпи Т 0 х I 


Index Map 


1334 0005 


әни T 


1333 000 061 T 


425 000 FEET 


(Joins sheet 18) 
(Joins sheet 28) 


К. 17W. | R. 16W. 


SHEET NUMBER 23 


= 
o 
Ф 
Ce 
> 


COUNTY, 


HOWARD 


Manuscript 


Welcome Page 


EZ ON INNOSSIW ‘ALNNOD GYVMOH 
peuogisod ApsyeunxouCde gue 'uMous р ‘ѕғашоо UOISIND PUR] pue SYI pus SyeuIps00> 
"saua8e Яицезабооо pue ә:хмә$ uongAJasuo? POS "anpnausy jo jueuz;ede(] “SN aui Aq AydesBoyoyd үёшәе 2 / GT uo pepduio2 si dew эц 


Index Map 


pauormisod Ájajewrxojdde әзе 'uwous р ‘сзэшоз иокалр DUR} pue sx2q pus әүгшр)›оог) 
"ѕәюџәЗе Эшуғзәбосо pue a2uues uogeAJsuo-) yos 'axmpnousy jo jusunredeg SN 24) Aq AudejSoyoud jeuee z/61 чо parduoo si dew siu, 


vz ‘ON IHnOSSIW ‘ALNNOD QOHYMOH 


450 000 FEET 


SHEET NUMBER 24 


a 
= 
o 
2 
> 


COUNTY, 


HOWARD 


Manuscript 


Welcome Page 
(Joins sheet 19) 


430 000 FEET 


Index Map 


Cee aeos 


(&) Z- 134 0006 0001 


әни I 


(Joins sheet 20) 
(Joins sheet 30) 


SHEET NUMBER 25 


MISSOURI 


> 
- 
z 
= 
Q 
o 
a 
c 
< 
= 
о 
x= 


Manuscript 


455 000 FEET 


Welcome Page 


R. 16 W. | R. 15 W. 


GZ ‘ON ІУПОЅЅІМ ‘ALNNOD GHVMOH 
pauogisod Ksyeumoudde әле 'uwous р '$79u:02 uo'Siwp DUB] pue SAIG pus sjeuip;oo) 


:вагоцайе Яицезәбооо pue aues џоцелзәѕио 10S 'airnauBy jo jueunjedeg “S'N eui Ag AudeiSorcud jeuee z / 6T UO рәрӣшоо si деш siu t 


Index Map 


peuonisod Ajsyewrxoudde әзе 'uwous и ‘зашо џовімр pue pue SXI PUB ajeuipuoo 
sai uase Suijgiadoo2 pue SSS uoneAasuo pios 'einnousy jg zuauuedaq 'S f) әш) Аа AydesBojoud jeuse Z/ GT uo рәфшоэ S! беш siu j. 


9C "ON IUNOSSIW ‘ALNNOD QHVMOH 


(LE 499us 'jesur шог) 


Оо 
N 
a 
ul 
a 
= 
2 
z 
Lr 
ш 
ш 
I 
o 


MISSOURI — 


В. 15W. | В. 14 W. 


HOWARD COUNTY, 


Manuscript 


Welcome Page 


ins sheet 21) 


(Jo 
(Joins sheet 31) 


13934 0006 


Index Map 


әни Т 


000071 9je»s 


® Z 1224 0006 0001 


әпи Т 0 


(gz 1eeus swop) o 1334000 S/T T 


WnD3 


(Joins sheet 22) 
400 000 FEET 


(Joins sheet 32) 


SHEET NUMBER 27 


MISSOURI 


z 
м 
La] 
с; 
= 
о 
Lond 
с 


HOWARD COUNTY, 


Manuscript 


385 000 FEET 


Welcome Page 


MERE (ZE seeys 'jesur surop) 
(1 1 4994s эзш шог) Nos У | Nor 1 


ZZ ‘ON IHNOSSIW 'ALNNOD QHVMOH 
pauoqisod Дәуешхол@де әзе ‘имоце ji 'SJau02 uorsip PUR] pue SYI pus әўешрзоогу 
ѕәгоџәйе Bungjadooo pue IANS иоцелә$иог) pos 'anausy jo jususede(] SN) eui Aq AudejSqyoud jeuse г / 61 ио perduoo si dew siu | 


Index Map 


"peuorisod Ajsyewixodde әзе 'UMous ji ‘suo uorswp pue| pue $425 PUB ayeurpaoo 
зәюшәйе Зицеәдооо pue a05 иопемәѕиоо HOS “элтип jo jusuniedeg `5 n әш Ag AydesBojoyd jeuse z / GT uo pepdusoo sj dew siut 
82 “ON IUNOSSIW 'ALNNOD QHVMOH 


‘NOG Мб}: 
1334 000 581 IN 1 | * (62 аа зшог) 


со 
N 
с 
ш 
m 
> 
= 
2 
an 
ш 
ш 
X 
2 


COUNTY, MISSOURI — 


HOWARD 


Manuscript 


Welcome Page 


(Joins sheet 33) 


ins sheet 23) 


(Jo 


(Zz 4904s злог) T ' = 1333000 5/11 
0000Z: 1- 329S 
1923 0006 0 


ج ڪڪ ي ص 


aw T 0 


Index Map 


@) 2ے‎ 334 0005 
әпи Т 


(0E aes ѕшог) 1334000 S/11 


(Joins sheet 24) 
(Joins sheet 34) 


SHEET NUMBER 29 


& 
= 
o 
Ф 
2 
> 


COUNTY 


Manuscript 
HOWARD | 


Welcome Page 


1334 000 S81 Т "NOS 1 | "N ض6‎ 1 


Index Map 


62 "ON IHNOSSIW 'ALNNOD GNYMOH 
"peuogsod Ájeneusxoadde әзе 'uwoqs p 'sjau)02 иоблр pue| pue SYI PUB ajeumpuoo 


'sai2usSe Зицеғәбооо pue әдмзас̧ ооцелғәсиоо) FOS 'amjn2ufy jo jusugredag "S әш Aq Aude:sSojoud jeuee z / T uo perduico sr беш SY | 


peuonisod Ajsyeuixoidde әле 'Jwous ji sJ9u305 LOISIAIP pue pue sworn PLS sjeupaoo 
saroua3e Sunejedoo2 pue әзмзәс иоцемә$иог) (ics 'aungnauf y jo jreun;edeg ^S f] eui Aq AydesBojoyd үепәе 2/6] uo pepduoo sı деш siu; 


O£ "ON IHNOSSIW ‘ALNNOD GYVMOH 


"NOS 1 | N69 


1333 000 681 I 


475 000 FEET 


күз урык Hi leg À 


© 
m 
a 
ш 
о 
= 
x 
z 
e. 
ш 
ы 
=. 
[7 


Manuscript 
MISSOURI 


HOWARD COUNTY, 


(Joins sheet 35) 


(Joins sheet 25) 


Welcome Page 


R. 16 W. | R.15W. 


——Ó ЕЕ 1334000 SLT T 
00002: T- 3189S 
0 0001 


эпи I 0 


1923 0005 


Index Мар 


000021 eje»s 


© Т mn 1924 0006 0001 


эни T 


3000 AND 5000-FOOT GRID TICKS 
(Joins inset, sheet 16) 


(92 чәәцѕ swop) 


495 000 FEET 


SHEET NUMBER 31 


MISSOURI — 


э» 
E 
z 
= 
Q 
o 
a 
a 
< 
= 
о 
5 д 


Manuscript 


(Joins sheet 26) 
(Joins sheet 36) 


Welcome Page 


i (oe ieous swor) | 


LE ‘ON 15005510 ‘ALNNOD QHVMOH 
"peuogisoc Ajayeuixoudde әзе "UMous ji ‘ѕзашоо uorsiwp PUL) pue SAIG PUB aieuipiooz 
"вәєоџәЗе Bunesecoos pue a2wes uogeAJesuo) 0$ 'eunjnauBy jo jueunjedag $ г eui Aq AydesBojoyd jEuee г /61 ио peu duo si dew suu t 


Index Map 


'peuogisod AjeyeuixoJdde әле 'UMCus ji 's1900 UOISINP puej pue SYI ри? ajeuipjoo 
"вәоџәЗе SuneJadooo pue a2vues ucnexjesuo) 105 'auminauBy jo jueurjedeg ‘SN aui Aq Kude;Soyoud jeuae 2/ 61 uo pando? si dew siu; 
ZE "ON IHNOSSIW ‘'ALNNOD GYVMOH 


1333 0000211 


po 


(Joins sheet 37) 


(Joins sheet 27) 


SHEET NUMBER 32 


a 
2 
o 
Ф 
o 
> 


Manuscript 
HOWARD COUNTY, 


Welcome Page 


© = 


Index Map 


1924 0005 


әпи Т 


425 000 FEET 


: (Joins sheet 38) 


(Joins sheet 28) 


R.17W. | К. 16W. 


SHEET NUMBER 33 


MISSOURI 


> 
fas 
z 
2 
Q 
O 
a 
ac 
=< 
= 
o 
р ос 


Manuscript 


405 000 FEET 


Welcome Page 


(гє {әәц® sutor) 


££ "ON IHNOSSIW ‘ALNNOD GYVMOH 
"peuogisod Ajeyewixosdde ave ‘UMOYS ji "зашо uorswp DUB] pue sxon pus ayguipioo 
saiuaBe Sugejadoo pue 231135 uone^esuo? pos 'angnauSy jo jusuruedag “S'N әш Ag Áuce;8ojoud jeuse z / 61 uo рәрйшоэ s dew siuy 


Index Map 


pauoqisod Ajayeunxoidde әзе 'umoys р '€190)02 UOISIAIP DUR) pue syg pus ajeUIps00D 
$ә‹әнәйе Zunesedoo? pue arias иоцелә$мио;) jos 'aumina2u8y jo jusuniedeq “S'N 3 Aq Kude;Sojoud jeer 2; 61 uo perduioo si dew siu | 


РЕ "ON INNOSSIW ‘ALNNOD QHVMOH 


1334000001 | _ (sg eqs шог) 


SHEET NUMBER 34 


2 
o 
Ф 
© 
> 


COUNTY, 


HOWARD 


Manuscript 


EET 


130 000 


Welcome Page 


(Joins sheet 39) 


(Joins sheet 29) 


1334000 0S1 T | 


000% 


Index Мар 


OOOOZ:T 2820S 
3924 0005 


әпи I 


1333 000 8511 


» 


475000 FEET 


(Joins sheet 40) 


(Joins sheet 30) 


SHEET NUMBER 35 


MISSOURI 


z 
= 
Q 
о 
a 
[ra 
< 
= 
О 
= 


Manuscript 


Welcome Page 


В. 16 W. | R. 15W. 


1333 0000/1 t ‘N60 `1 (УЕ 1334s suo) 


S£ "ON IHNOSSIW ‘ALNNOD GavMOH 
"peuorysod Aayeuixojdde әле 'UMOYS р ‘зашо UOKSIAID рие! pue ѕжод PUB 31FUIDJOOD 
`загэиә®е Sung;edooo pue IIIS иоцелләзиог) HOŞ 'emn2uSy jo jusumedag SN sui Aq AydesBojoyd jeuee г / G1 uo pesduoo s dew su | 


Index Map 


pauonisod Ajeyeuixcadde әле 'имоц jı "зашо иовімр рие! pue SY pus ajeupioo7) 
'sai;uaBe Эицезәдоо2 pue IMAS uCQeAJ95U07 OS AYNIY jo jusuniedag SN ay) Aq AydeuBoyoyd jeuse 2/61 uo periduioo si deu siu |. 


9€ ‘ON IHNOSSIW ‘ALNNOD QHVMOH 


476 000 FEET - 


If cd 
(Оў 1294s sutor) 1333 000971 T 


1334 0000211 


о 
с) 
с 
ш 
tü 
z 
=> 
= 
= 
ul 
ш 
е = 
e 


MISSOURI 


| R. 14 W. 


R. 15 W. 


HOWARD COUNTY, 


Manuscript 


Welcome Page 


(Joins sheet 31) 


(gg ғәәцз suior) JUM 
00002: 1: 8189S 
0 0001 
—— 


0 


Index Мар 


Index Map 


3000 AND 5000-FOOT GRID TICKS 
377 


Welcome Page 


(Joins sheet 32) | (Joins sheet 27) 


Manuscript 


HOWARD COUNTY, MISSOURI — 


R.18W. | R.17W. 


T.48 №. | T. 49 N. 


SHEET NUMBER 37 


(Joins sheet 32) 


ds. Ss 


(Joins sheet 38) 


] Mile 


———» > ©) 


5000 Feet 


Scale 1:20000 


2000 


3000 


peuouisoc Agyeuixoidde әзе "Umous ji "520200 шор puej pue S424 ри? әдешрзооо 
$әгоиәВе Sugejadoo2 pue a2vuas иозелә$иог) (ios 'eunnouBy jo jueuedag SN ay: Aq Ацдел8оуоц jesse z/ 6T uo papdwoo si dew siyy 


8€ ‘ON IYNOSSIW ‘ALNNOD QNVMOH 


1334 000 SST 1 —— ROLI МЭР — (6£ 12345 зшог) 


425 000 FEET 


В. 17 №. | R.16w. 


NUMBER 38 


LT 
ш 
ш 
I 
o 


MISSOURI 


Manuscript 
HOWARD COUNTY, 


Welcome Page 
(Joins sheet 33) 


405 000 FEET 


(ze зәәцѕ ѕшог) 
00002:1- 2129 


Index Map 


0000Z2:I әез$ 
(®) 2 -—E—— ——— 1823 0005 0 0001 


450 000 FEET 


о 
m 
o 
ш 
a 
= 
= 
2 
be 
ш 
шы 
= 
n 


MISSOURI 


HOWARD COUNTY, 


Manuscript 


Welcome Page 


Aya OOO SST т = (8E 4904s surop) 


Index Map 


6E СОМ IHNOSSIW 'ALNNOD QHVMOH 
"pauonisod Ајәдешихол?йе әле "uwous p 'зәшоз Uorsınp PULJ pue SYM PUB ajeuipioc 
'saiouaBe Зицезәбооо pue адла џоцеләѕџоо рос 'aimnausy jo jueurnjedag ‘SN eui Aq AydesBojoud jeuae 2,61 uo pauduioo si dew siu j 


Index Map Welcome Page Manuscript 


HOWARD COUNTY, MISSOURI — SHEET NUMBER 40 


В. 16 W. | К. 15 W. (Joins sheet 35) | | ESSEN و‎ se di E. г | | _ 475000 FEET 


| 
| 
i 
: 
Н 
i 
B 
3 
à 


i 
: 
Ei 
| 
v 
в 
v 
Р 
S2 
M 
gi 
Р 
E 
Оа 
0 6 
E 
`5 
LE 
35 
wo 
Or 
£ 
e 
cB 
<“ 
$i 
I 
5 
сч 
3 
5 
3 
e 
E 
8 
S 
[3 
[L4 
E 


1140 000 FEET 


